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T/F (TIME/FLOW TYPE) 
FRACTION COLLECTOR 


Let the Technicon 


take over the tedious chore of fraction- 
collection in your laboratory . .. it will 
increase work output, give higher reso- 
lution, save staff time and labor. Com- 
pletely automatic, it needs only to be 
set up for a given experiment, which it 
will then carry to completion, turning 
itself off when the job is done. The 
T/F model here will handle routine 
fractionation competently. Based on a 
simple rate-of-flow principle, it will 
collect any number of samples up to 
200, each sample comprising any vol- 
ume from a few drops up to 28 cc (or 
more, on special order). 


TECHNICON CHROMOTOGRAPHY CO P. 


P/E (PHOTO/ELECTRIC) 
DROP-COUNTING COLLECTOR 


For hyper-critical determinations, 
this Technicon Collector employs a 
photo-electric drop counter and 
totalizer, shown here. Each collection 
will comprise an identical number 
of drops, yielding samples of iden- 
tical volume. Send for the detailed 
bulletin describing these precision 
Technicon instruments. 


15 EAST 149th ST., NEW YORK 51, N. Y. 
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Sanborn instruments 
for the recording 


of physiological phenomena* 


Phonocardiogram 
of DIAGNOSTIC quality 
WITH 
High-deflection-speed CARDIETTE 
electrocardiogram Equipped with one 
ECG amplifier and 
one heart sound amplifier. 
Both are removable 
OR, two other and interchangeable. 
Additional ECG amplifier 
physiological phenomena available if recording of 


in combination. *cardiograms and/or other physiological 
phenomena in combination is desired. 
Paper speeds 2.5, 25 and 75 mm/sec. 


AC power operated. 6cm. bromide paper. 


Electrocardiogram 
CARDIETTE 
one other physiological 
phenomenon Each of the two channels 
may include either a Carrier Type 
or General Purpose Amplifier, 
or the latter in combination 
OR, two other with either ECG or DC 
Preamplifiers. Amplifiers and 
physiological phenomena 
in combination. Five dual sets of speeds 


—5 and 0.5, 10 and 1, 25 and 
2.5, 50 and 5, 100 and 10 mm/sec. 
5 inch recording Permapaper. 


For further information CAMBRIDGE 39, 
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Research at Mount Wilson 
and Palomar 


ite projects that make up the research program 
of the Mount Wilson and Palomar observatories 
ean be classified roughly into two main groups: (1) 
geographic exploration of the sky, and (2) physical 
and chemical examinations of astronomical bodies. 

The first part of the program utilizes the ability of 
the telescope to reunite rays of light that originated 
in the same point but have traveled in gradually 
diverging beams. The second part is built around the 
ability of the spectroscope to take apart complex 
beams that have traveled together all the way from 
the star. 

The 200-inch Hale telescope, in systematic use for 
nearly three years, has demonstrated its power to 
photograph exceedingly faint objects, thus extending 
the boundaries of the observable universe, and to pho- 
tograph finer detail in gaseous nebulae and distant 
galaxies. In nebulae our meager knowledge of struc- 
ture and internal motions will be increased, and in 
certain galaxies stars may be separated from an 
amorphous luminous background and studied as indi- 
vidual objects. The telescope also measures and ana- 
lyzes the light of faint objects, revealing their com- 
position, physical condition, and motion. A notable 
achievement was the photographing by M. L. Humason 
of the spectrum of a nineteenth magnitude galaxy in 
the constellation Hydra, about 360,000,000 light years 
distant. This object was found to be receding at the 
rate of 61,000 kilometers per second—about one fifth 
the velocity of light. 

Long-standing programs involving detailed spectro- 
scopic analysis of physical and chemical mysteries of 
the skies have received impetus from the 200-inch tele- 
scope. Work on magnetic fields in stellar atmospheres 
is being extended. New information has been obtained 
from long-exposure spectrograms with fairly high 
dispersion of planetary nebulae and of long-period 
variable stars near their times of minimum brightness. 
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Executive Editor 
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Spectra of the brightest stars in the puzzling globular 
clusters have been found to differ from those of normal 
giants. An unexpected discovery was the recent identi- 
fication of the apparently unstable element technetium 
in the atmospheres of S-type stars. New facts con- 
cerning clouds of gas between the stars are constantly 
being added. 

Observers are trying to determine the distances of 
objects outside our Milky Way with greater pre- 
cision—a complicated task that must be approached 
statistically. In the requisite data, measurements of 
light intensities of faint objects play a large part, and 
they are now being obtained with photoelectric pho- 
tometers more accurately than ever before. The law of 
red shifts is being re-examined, but it does not appear 
that the preyious formula will require much change. 

Beautiful photographs are being obtained with the 
wide-angle 48-inch Schmidt camera. A systematic sur- 
vey of the northern sky, with matched pairs of plates 
taken in blue and in red light, is now proceeding under 
the joint sponsorship of the observatories and the Na- 
tional Geographic Society. 

Systematic observations of the constantly varying 
features of the sun’s surface are obtained daily, spe- 
cial attention being given to flares (small short-lived 
bright areas). The relationships of flares, ionospheric 
disturbances, and geomagnetic activity are being 
eagerly studied. Methods of observing small Zeeman 
effects in solar absorption lines (caused by magnetic 
fields where the lines are formed) by placing a nar- 
row slit on the steep portion of the edge of the line 
have recently been developed, and the results indicate 
that the general magnetic field of the sun is much 
weaker than previously believed. It is anticipated that 
an automatic photoelectric detector that allows rapid 
seanning of the disk of the sun for small Zeemar. 
effects, due either to general or local fields, will yield 
significant information. 

A new satellite of Jupiter, the twelfth, was dis- 
covered in September 1951 by Seth B. Nicholson. 


W. MERRILL 
Pasadena, California 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign . outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
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RESEARCH 


BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


AMINO ACIDS 


A complete selection of more than 90 
amino acids of maximum purity including: 


DL ALPHA ALANINE 
BETA 
L ALANINE 
DL ALPHA BUTYRIO ACID 
L ARGININE (HCl, Free 
ASPARAGINE (L, DL, D 
ASPARTIC ACID (L, pL. D) 
DL CITRULLINE 
ATINE 


DJENKOLIC ACID 

DL ETHIONINE 

GLUTAMIC ACID (L, DL, HCl) 
GLUTAMINE 

GLYCYL GLYCINE 
HISTIDINE (L, DL, D) 

DL HOMOCYSTEINE 

DL HOMOCYSTINE 


B PHENYL SERINE 
THREONINE (L, DL, D) 
DL ALLO THREONINE 
TRYPTOPHANE (L, DL, D) 
TYROS 
VALINE (L, DL, D) 


ALSO—A SELECTION OF 20 PEPTIDES 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


CLEVELAND #@Oun10 


PHOTOVOLT Densitometer 


for 


CHROMATOGRAPHY 


A photoelectric precision instrument for 
the rapid and convenient evaluation of 
strips and sheets in filter paper chro- 
matography and paper electrophoresis 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Also 
Colorimeters 
Fluorimeters Electronic Photometers 
Reflection Meters Multiplier Photometers 

Interference Filters 


pH Meters 


A new and complete 
line of paper 
chromatographic 
equipment 

carefully engineered 
for use in this new 
field of analysis. § 


CHROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
ULTRAVIOLET LAMPS 
DRYING OVENS 
INDICATOR SPRAYS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 

CLIPS 


Prompt Delivery 
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Yesterday this was an Empty Room 


To convert an empty room into a 
modern, completely equipped, oper- 
ating chemical laboratory figuratively 
overnight is quite a feat . . . even for 
Fisher! But we did it. 


At 3:30 one afternoon came urgent 
instructions from an eastern metals 
firm. At 4:45 our shipping depart- 
ment was getting out the order. The 
next morning the customer was un- 
crating the complete laboratory 
assembly, and by that afternoon every 
section of Fisher Unitized Furniture 
was in place. 


We'd prefer not to be quite so 
rushed. But we could do it again be- 
cause Fisher scientifically planned 
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laboratories are made up to your 
exact specifications from modular, 
unitized steel laboratory furniture of 
most practical design. 


More than 21 basic units are avail- 
able from stock. Put together to meet 
your requirements, the result is an 
integrated laboratory, completely 
modern in appearance and efficiency. 


Providing complete laboratories is 
only one facet of our interesting busi- 
ness. Implementing them with appa- 
ratus, instruments, supplies, reagent 
chemicals, glassware, even to sug- 
gested procedures and techniques, are 
others. Everything but providing the 


chemist, metallurgist or technician 
himself! 


Whatever your laboratory problem 
or need . . . take it to Fisher first. 


Fisher Scientific Compony—Plonts ond Com- 
plete Stocks: Pittsburgh, New York, Washington, 
St. Lovis, Montreal, Toronto. Branch Offices: 
Buffalo, Chicago, Cleveland, Detroit, Philadelphic. 


[| £222 
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Laboratory Appliances and Reagent Chemicals 


yb, 


between two minds 


‘Tos power to get ideas and information across 
quickly and surely forged ahead with the develop- 
ment of modern audio-visual aids. And for flexi- 
bility, efficiency, and clarity of graphic presentation 
in teaching, no other medium can equal the effec- 
tiveness of the Master VU-GRAPH. 


With the VU-GRAPH, the teacher faces his 
audience, in a fully lighted room, while he projects 
his material to a brilliantly lighted screen in black- 
and-white or color. He can make difficult points 
easily understandable by means of progressive 
disclosures, overlays, and plastic working models. This 
applies especially in such areas as science, mathematics, 


manual arts, physical education, and academic subjects. Or 
support his presentation by projecting erasable notes, sketches, 
and diagrams, better than by using a blackboard. 


An entire lecture can be easily prepared in advance, and delivered with each 


element in its proper sequence. Also, 34x4 and 2x2 slides, and 35 mm film strips, 
can be projected, with suitable attachments. 


-™ school should have a Beseler VU-LYTE opaque pro- 
jector. It offers the most for the least expense. First cost is 
moderate and upkeep negligible. Materials for projection 
require no mounting or special holders. These can include 
maps, diagrams, pictures, text, and 3-dimensional objects. 
Projection is so vivid in a partially lighted room as to focus 
and grip the students’ attention. Operation is so simple, it can 
be performed by anyone. 


Sheets of varying sizes up to 10x11 are held flat without 
flutter by the Vacumatic* Platen. The Feed-O-Matic* Conveyor 
automatically feeds and ejects the copy in perfect sequence. 
The exclusive, built -in Pointext Projection Pointer permits 
the teacher to remain beside the VU-LYTE pointing: out 
salient features on the screen with a movable arrow of light. 


Folders available describe these and other visual aids, 
show how they get your ideas over more directly 

’ and effectively. They will be sent on request, or a free 

ad demonstration arranged at your own convenience. 


CHARLES COMPANY 


esr. 
60 Badger Avenue, Newark 8, N. 3 
The World's Largest Manufacturer of Opaque Projection Equipment 
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What GENERAL ELECTRIC People Are Saying 


J. P. DITCHMAN 

Lamp Division 

APPLICATION OF LiGHT IN AGRICULTURE: Many 
people are working on the use of lamps and 
electrical traps as a means of crop insect pest 
control. 

Literature on the movements of insects and 
other responses towards or away from the light 
sources is very fascinating because it shows 
that every conceivable variation of radiant 
energy, spectral distribution, orientation, quan- 
tity, duration, intensity, etc., may have some 
action on the insects or animals. Just to men- 
tion one of these with which we are familiar. 
the effectiveness of the light source in attract- 
ing nocturnal insects. Researchers in this field 
have indicated that most nocturnal insects 
have receivers that are sensitive to the blue and 
the ultraviolet part of the spectrum. This is 
being used to particular advantage in agri- 
cultural fields where sources of ultraviolet and 
visible blue are being used to attract the corn- 
borer moth, cotton ball worm, and others to 
their destruction. The fluorescent black-light 
lamp has been so attractive in tests conducted 
during the last few years that the ordinary 
high-voltage traps being used to electrocute 
the moths Leow been clogged by the tremendous 
flight of the insects. Work has not progressed 
far enough to recommend this use to farmers to 
stop the ——- of these insects, but light traps 
are being used as indicators to give the farmer 
warning when he should use control measures 
against the flight of any particular pest. 


Am. Soc. of Agricultural Engrs. 
Chicago, Illinois 


* 

W. R. G. BAKER 

Electronics Division 

MANAGEMENT OF RESEARCH AND DEVELOP- 
MENT: Just as the progress of research and de- 
velopment cannot be measured in monetary 
terms, neither can it be measured in terms of 
numbers of engineers, or physicists, or chemists. 
It must be measured in the extension of human 
knowledge, and in the application of that 
knowledge. The trend today is to shorten the 
time between the extension of knowledge and 
its application, a task which becomes more 
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difficult as we bring more important minutiae 
into our understanding. 

There is a growing recognition of the fact 
that time is a fourth dimension in scientific 
progress, and a dimension of increasing impor- 
tance. The interrelation today of what were dis- 
associated sciences yesterday is a strong indi- 
cation that if the state of the art in one branch 
of science moves too far ahead, the expenditure 
of man-centuries of engineering effort may not 
produce marked further progress. A period of 

catching-up” may well be required. 


National Convention, IRE 
New York City 
* 
H. A. WINNE 
Engineering 
ResEARCH AND INpUsTRIAL Procress: The 
number of industrial organizations that can 
support programs of fundamental research in 
their own laboratories is not great, but it is 
important that all industry recognize the im- 
rtance of this type of research and support it 
in every way possible. 

The extent to which industry fosters the 
kind of intellectual environment that is essen- 
tial to creative work will determine, in a large 
measure, the dividends from research that it 
may expect to receive over the next 50 years. 

The trick is to see around the corner—or, 
failing that clairvoyant sense, to make a fair 
guess as to what may lie just around the corner 
and to play the research program accordingly. 

A research program that is well integrated 
with the business interests of the company is 
as much a part of the continuous operation of 
the business as is the maintenance of a plant 
that is well adapted to company needs. Con- 
sequently the research program must be pro- 
tected from interruptions that might follow 
minor fluctuations in the business cycle. 


Centennial Conf. on Industrial Research 
Chicago, Illinois 


You can put your confidence in 
GENERAL ELECTRIC 


Pa) 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin ; p-Nitrophenylphosphate ; Nucleoprotein ; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phioridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline ; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


3 West 60th St. New York 23,N.Y 
Telephone Plaza 7-6317 


PHOTO-MICROGRAPHY 


Mikrark Illuminators provide an intense, cool 
point source of light through the use of the new 
100 watt Zirconium bulb. This steady light source 
is ideal for microscopy and photo-micrography. 
It is the correct color temperature for full color 
pictures. MODEL C-100 with improved cooling 
system illustrated. 
Write for further details or demonstration to 


J. BEEBER co, we. 


838 Broadway, N.Y.C. AL. 4-3510 
1109 Walnut Street, Philadelphia 


‘Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
| vides air at precise conditions of temperature and 

humidity a permits accurate variations of such 
| conditions at will, in the range of 34°F. to 140°F.; 
| also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Cperation is 
| completely and reliably automatic; the paca wm is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic cures preventing moisture dam- 

age to materials or instru- 


} ments, providing con- 


trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Ni 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


PHASE CONTRAST 
ACCESSORIES 


A $550 value! No finer 
quality at any price. Complete 
outfit for any standard labora- 


(10x, 20x, 40x, 100x); rota- 
table turret-type changer; Iris 
diaphragm; Abbe condenser; 
centering telescope; filter ; 3 
cabinet. Choice $349 Prepaid 


of 4 contrasts. 


tory or research microscope he a 
includes: 4-phase objectives © 


PHOTOMICROGRAPHY SET 


Use your present camera (35mm., No. 
120, etc.) to take photos with any 
standard microscope. Illustrated with 
35mm. camera and laboratory microscope 
described below. Focusing telescope per- 
mits critical focusing and continuous ob- 
servation of specimen. $39.95 Postpaid 


50-1500X LABORATORY 
MICROSCOPE 


Outstanding value in an instrument made 
to highest professional standards. Com- 
pletely equipped with mechanical stage, 
Abbe condenser and iris diaphragm, rack 
and pinion substage, 3 eyepieces, 3 ob- 
jectives, including oil immersion, wooden 
cabinet, etc. (four objective model avail- 
able). $198 Express collect. 


25% deposit required on C.0.D. shipments. 
Send check or M.O. or write for illustrated literature to: 


UNITED SCIENTIFIC CO. 


204-6 Milk St., Dept. R-102, Boston 9, Mass. 
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Exclusive combination 
i hi ulor tube 
for photography 


Now helping to chart new frontiers in all fields of 
scientific research, the Leitz Ortholux is universally 
recognized as the ultimate in research microscopes. 
In addition to outstanding precision and quality, it 
gives you all the features needed for easier, 
less tiring microscopic observation. To make 
the Ortholux even more useful, Leitz now 
offers a combination monocular-binocular tube 
which enables you to photograph the microscope 
image without changing tubes. You change instantly 
from microscopic observation to photomicrography. 
All yours in one outstanding instrument— 


Built-in illumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 


\ 
\ 
\ 
\ 
| 
Low set micrometer fine adjustment | 
on double ball bearings | 
Counter-bal d coarse focusing | 


Another of the famous Leitz Microscopes. . . recognized 
everywhere as the finest microscopes produced anywhere since 1849. 


For turther information write Dept. 104SC. 


E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 


| 
the ZTAR £4 ‘esearch microscopes | 
\ 
9 


HIGH POWER | 


without disturbing setup 


Microscope and illuminator are properly 
aligned on sliding baseboard. Setup glides 
intact into position for visual or 
photomicrographic work. Heavy base, 
specifically designed to absorb vibration, 
helps maintain precise setup. 


Enjoy speed, convenience and efficiency 
advantages of the world’s finest 
photomicrographic equipment—in all 
these essential uses: 


@ Visual microscopy 


@ Photomicrography of transparent 
and opaque specimens 


@ Photomacrography of transparent 
and opaque specimens 


@ Photocopying 


WRITE 


for Catalog E-210 and 
for advice on your 
photomicrographic 
problem. Bausch & Lomb 
Optical Co., 642-33 St. Paul 
St., Rochester 2, N. Y. 


Lomb Yodel L Photomic 
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The Chemical-Biological Coordination Center: 
An Experiment in Documentation 


Raimon L. Beard and Karl F. Heumann 


The Connecticut Agricultural Experiment Station, New Haven, and 
The Chemical-Biological Coordination Center, National Research Council, Washington, D. C. 


T IS BECOMING A TRUISM among scientists 
to say that the productivity of past and current 
research is resulting in an accumulation of data 
that is difficult to utilize effectively and efficiently. 

Only the rare scholar can explore a given subject with- 
out overlooking some pertinent information; especially 
is this true for fields at all removed from his own. 
It is difficult for a cellular physiologist, for example, 
to find all the units of thought on a given subject scat- 
tered throughout the fields of biophysics, biochemistry, 
and the several subdivisions of biological science. Some 
data do not reach the usual channels of publication; 
some are difficult of access because of the multiplicity 
of journals in all languages; and documentation is 
particularly incomplete. However excellent the ab- 
stracting services may be, they generally do little more 
than summarize the sense of the papers, and indexing 
is based on the titles or abstracts, not on the original 
contribution. Complete indexing of original papers 
seems beyond the scope of the abstracting services. 
Indexes alone may not be sufficiently selective for 
greatest efficiency in searching for information on a 
restricted topic. Such shortcomings to full doeumen- 
tation have recently been the subject of comment in 
Scrence (114, 134 [1951]; 115, 250; 116, 19 [1952]) 
and THe Screntiric Monruiy (75, 46 [1952]). 

The antithesis to full documentation is the attitude 
that experimentation is easier than a thorough search 
of the literature, and that it is less expensive to seek 
answers in the laboratory than in the library. It is 
startling to find this attitude in high scientific places, 
for, if carried to an extreme conclusion, it denies the 
values of scientific communication and ignores our 
scientific heritage. It is an attitude nourished by the 
imminent prospect of the scientific literature getting 
completely out of hand. It indicates an unscientific re- 
luctanee to explore possible solutions to the problems 
of documentation and economy of scientific effort. 

One positive approach to facilitating the use of 
existing information is to be found in the Chemical- 
Biological Coordination Center of the National Re- 
search Council. This organization is engaged in experi- 
mentation on the practical problem of assembling and 
making available information on chemicals and their 
effects on biological systems. Although in a sense an 
abstracting service, it is unique in its ideology and in 
its methods. 

The center was set up to serve as a repository for 
information. By the use of this repository the center 
expects to encourage and facilitate research activities 
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directed toward the understanding of the interrelation- 
ships between chemical structure and biological activ- 
ity, and between one type of biological activity and 
another. Underlying the activity is the premise that a 
biological response to an applied chemical is of in- 
terest in its own right, irrespective of the context in 
which it is found. This follows a growing trend in 
documentation toward considering units of thought as 
fundamental, rather than the monograph or the scien- 
tifie paper that contains the units. Thus the center 
focuses on two units of thought: One is the chemical 
unit, which includes the molecular formula and the 
structural details of a given chemical. The other is the 
biological unit, which includes certain desired qualita- 
tive and quantitative aspects of the biological response 
induced by an applied chemical. As a more specific 
(and simplified) example, three “units of thought” are 
contained in the information that a-naphthylthiourea 
(ANTU) causes pulmonary edema in Norway rats 
and, when applied by stomach tube, kills 50 per cent 
of the experimental animals at a calculated dose of 
6.9 mg/kg body weight (LD,,.). One “unit of thought” 
includes the molecular formula and structural details 
of a-naphthylthiourea; one unit includes the informa- 
tion that this chemical induces pulmonary edema in 
the Norway rat; the third unit indicates the LD,, of 
ANTU for this animal. Intent of the experimenter in 
observing the response is not overlooked, but it may be 
considered additional information, supplemental to the 
observed response. If the ANTU was being studied as 
a rodenticide, this fact has practieal significance and 
would be noted. 

Just as bricks may be used either to pave a terrace 
or to build a cathedral, items of data can have wider 
application than to prove the point of an author. It 
often escapes the attention of an investigator, who 
gathers and presents his data only in such form as 
will support his thesis, that they can be used for an 
entirely different purpose. The breakdown of a paper 
into units of thought helps to compensate for this 
oversight, as it makes possible the rearrangement of 
units to serve any desired purpose. 

The desired results, which cannot be achieved with- 
out rapid and accurate mechanical aids, dictated the 
methodology adopted by the center, and to this end a 
punched-card system was chosen. The application of 
such a system for the needs of the center required the 
development of two classifications to permit coding 
the pertinent chemical and biological information. The 
end result is, in effect, a file of two sets of punched 
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cards, which can be searched mechanically for vari- 
ables. Although search can be made on a single eri- 
terion, it is in the search for combinations of ideas, 
requiring multiple criteria, where this method has a 
major advantage over conventional indexes. Thus, com- 
pounds possessing a specified structure which, in stated 
amounts, induce a given response in a particular organ 
system of a given group of animals may be selected 
from all others not meeting the several requirements. 

Editorial comment is often made on the wealth of 
information that lies dormant in the literature—that 
Mendel’s laws of heredity were long overlooked; that 
DDT had been synthesized 40 years before it was ex- 
ploited as an insecticide; that the sulfa drugs were 
reported long before their general use. No magical 
system will mine these treasures from the scientific 
record. The role of the imaginative, inquiring scientist 
ean be facilitated, but not replaced, by these mechani- 
eal tools. The punched ecards of the center cannot flash 
out a cancer cure if a cancer cure is not represented 
by a punched card. They cannot call attention to a 
new insecticide if the chemicals on file have not been 
tested on insects. They cannot (now) print a new book 
by the press of a button. What they can do is to make 
possible the rapid assembly of information on a mul- 
tiplicity of ideas in combination and to a degree of 
selectivity not matched by any other existing method. 
They can serve as a research tool in testing hypotheses 
or seeking generalities from a limited series of obser- 
vations. They can expedite the study of correlations 
between chemical structure and biological response, or 
correlations between one type of biological response 
and other biological events. Such studies can lead to 
prediction, but the punched cards themselves cannot 
predict. The efficiency of this approach depends upon 
the adequacy of the coding schemes, the completeness 
of the coverage, the accuracy of the encoding and de- 
coding of information, and skill in framing questions 
and processing answers. 

The Coordination Center has now been in existence 
for six years, supported almost entirely by public 
funds.’ Its development has been fostered by the 
counsel of more than sixty scientists, expertly repre- 
senting several disciplines, who generously contributed 
their time to committee work. During this preliminary 
period the classifications for coding information were 
prepared and tested and mechanisms for processing 
data were initiated. Other techniques for expediting 
the correlation of chemical structure and biological ae- 
tivity have been explored. Some of these have been 
abandoned as impracticable or as diversions from the 
main activity, but others are being continued. 

The Coordination Center suffers from the difficulties 
attending any pioneering venture. There is no una- 
nimity of opinion as to what constitutes adequate 
coding or, in other words, what the unit of thought 
should include. The chemical unit of thought, being 
descriptive, is relatively simple. Molecular formulas 
and structural groupings readily lend themselves to 


1 Supplied by the Army, Navy, Public Health Service, 
Atomic Energy Commission, and the American Cancer Society. 
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classification. If it becomes necessary to catalogue spa- 
tial relationships or types of chemical activity, as is 
very likely, the task will be augmented. Biological ac- 
tivity, being dynamic, does not readily lend itself to 
classification. Organisms, organs, tissues, and cells ean 
be catalogued reasonably well. Fundamental actions, 
however, are subject to some interpretation, and dif- 
ferent disciplines use different terminology for the 
same concept or the same word for different activities. 

A code, therefore, must express certain compromises 
in terminology, standardized by rules and definitions 
to assure uniformity in coding. In studies on mode of 
chemical action the most specific response is important, 
but in studies on therapeutants or practical pesticides 
the syndrome or gross effect may be of chief interest. 
There is no general agreement as to what constitutes 
an “effective” compound, and this calls for quantita- 
tive expressions that identify in some way the cegree 
of activity. Biological variation, aggravated by differ- 
ent conditions of test, necessitates the expression of 
certain of these conditions. The code that has been 
developed takes these various items into account and 
serves somewhat as a guide to the coder as to what 
data to encode. Biological data are expressed in so 
many different ways, however, that the coder must 
exercise some judgment. This means that people with 
specialized training must do the coding, and the coder 
must be methodical in temperament and sympathetic 
with the goals to be achieved. 

Complete coverage of the literature and coding of 
available unpublished data are a staggering task—im- 
possible to achieve in the foreseeable future with the 
budget in sight. It is believed, however, that partial 
coverage, suggested by the random sample technique, 
ean be very useful and in any case can serve to deter- 
mine the possible utility of such a research tool. On 
this basis the center is proceeding, selectively sampling 
the data in such a way as to favor those areas in which 
service is likely to be most productive. 

Now the center is entering a new phase—one of ex- 
panding its files, improving its efficiency, and evaluat- 
ing its potential scientific usefulness. Although predi- 
cated on long-range vision, its program cannot remain 
visionary. Without efficiency or demonstration of prae- 
tical values, the center will not attract funds that will 
ensure its ultimate success. Without meeting a real 
scientific need, its existence will not be justified. Upon 
viewing the center’s limited experience in answering 
questions one can find examples demonstrating that 
its techniques provide an entirely new type of research 
tool of great potential value. Other examples demon- 
strate the possibility of economy of scientific effort. 
Whether these potentialities and possibilities will be 
realized depends upon the center’s efficiency, on the 
one hand, and its acceptance as a useful instrument by 
the scientific fraternity, on the other. In any case it 
is a significant adventure in documentation—an at- 
tempt to do something about a much-diseussed prob- 
lem. The center might well serve as an experimental 
type for many other areas of science where the prob- 
lem is similar and just as urgent. 
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Hendrik Anthony Kramers: 1894-1952 


F. J. Belinfante and D. ter Haar 


Department of Physics, Purdue University, Lafayette, Indiana, and 
Department of Natural Philosophy, The Univeristy, St. Andrews, Fife, Scotland 


HEN Hans Kramers died in Leiden on 
April 24, 1952, after a serious lung opera- 
tion, the world lost one of its most out- 
standing theoretical physicists. 

Kramers was born in Rotterdam, the Netherlands, 
on December 17, 1894. He studied at Leiden from 1912 
to 1916 under Ehrenfest, who first advised him to 
become a high school teacher. Kramers’ career as a 
high school teacher in Arnhem lasted about two 
months; then he went to Copenhagen. In 1919, as a 
result of his studies under Niels Bohr, he obtained his 
doctor’s degree from Leiden on a thesis “Intensities of 
Spectral Lines.” It was the first successful attempt to 
calculate these intensities, using Bohr’s “principle of 
correspondence” between classical physies and quan- 
tum theory. 

Bohr had a great influence on Kramers’ outlook on 
physies and on life in general. In 1920—the year he 
married the talented Danish concert singer Anna 
Petersen—Kramers was appointed assistant to Bohr, 
and in 1922 he became “lector” in theoretical physics 
at the University of Copenhagen. 

In 1926, Kramers returned to the Netherlands to 
succeed Julius as professor of theoretical physies in 
Utrecht, and in 1934 he was appointed to the chair of 
theoretical physics in Leiden, as Ehrenfest’s successor. 
He remained in Leiden until his death, serving also as 
professor extraordinary at the Technical University of 
Delft. 

Kramers’ feeling about his work as a professor of 
physies can probably best be characterized by the 
following quotation from his inaugural address at 
Leiden: “I have not accepted here the position of an 
incarnated hand- and yearbook, or of an abstracting 
journal of theoretical physies, but rather the position 
of a physicist who is going to instruct the youth. .. . 
It will be my duty to help develop in each student as 
well as possible a close relationship between him and 
physies.” 

Kramers’ students ean bear witness as to how well 
he acquitted himself of this duty. His devotion was 
evident from the way he conducted lectures, colloquia, 
and oral examinations. The latter, usually lasting 
several hours, were often as much lectures to the 
students as examinations of their knowledge. In the 
student colloquium he used to slow down the speaker 
by asking for details and for fuller explanations of 
whatever he thought the students in attendance would 
find difficult to follow or to understand. Also, in his 
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regular lecture courses, he was always ready to moder- 
ate his speed as soon as he observed that some of his 
students were having difficulties. 

Kramers was a brilliant mathematician. Examples 
of his elegant methods abound in his work, but, 
characteristically, mathematical details are relegated 
to small type in his monograph on quantum mechanies. 
In his preface to this monograph Kramers remarks: 
“The apparent lack of mathematical conscience, to 
which the text often guiltily refers, cannot be attrib- 
uted solely to the limitations of the author; a physical 
conscience . . . in its purest form—i.e., unimpeded by 
pedagogical considerations—does not get along easily 
with its mathematical counterpart within the confines 
of the human mind (or of a publication).” In his in- 
augural address at Delft, Kramers told his audience 
that, “although the forming of ideas is only part of 
what in general is called theory, for a physicist it is 
the essential foundation of his theories.” From these 
two quotations we may grasp Kramers’ opinion of the 
position that mathematics should oceupy in theoretical 
physies. 

Kramers’ interests were universal, and in his scien- 
tifie works one can find papers in fields as divergent as 
physiological optics, astrophysies, physical chemistry, 
the history of science, and the theory of relativity. His 
main contributions to theoretical physies were in the 
field of quantum mechanies. As it is impossible to 
mention all his papers, we shall diseuss only a few of 
the more important ones. 

Many of his investigations dealt with the emission 
and absorption of light by atoms and molecules. 
Kramers’ dispersion theory led to his theory of in- 
coherent scattering of light, which predicted the 
Raman effect and was used by Heisenberg as one of 
the steppingstones to his matrix mechanics. In 1926 
Kramers developed a method for obtaining an approxi- 
mate solution of the wave equation for an electron in 
a central field of foree. Wentzel and Brillouin inde- 
pendently had arrived at essentially the same result, 
and the method is usually called the W.K.B. method 
after its three originators. 

Kramers made important contributions to the theory 
of the multiplet structure of spectra, and extensive use 
has been made of his “symbolic method,” an ingenious 
application of the theory of invariants, by which he 
derived results that are otherwise obtainable only by 
long calculations using group theory. In 1935 he 
showed that in a periodic field of force the energy 
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levels form separated energy bands. Among his many 
contributions to statistical mechanics are several 
papers on ferromagnetism and antiferromagnetism, 
and the paper by him and Wannier on order-disorder 
in a two-dimensional lattice has greatly stimulated 
recent developments in this field. In 1934 De Haas, 
Wiersma, and Kramers reported the attainment of 
a temperature as low as a few hundredths of a degree 
absolute by using the Debye-Giauque method of adia- 
batic demagnetization. 

In 1922 Kramers, in collaboration with Holst, wrote 
a popular book on Bohr’s theory, which later was 
translated from the Danish into English, German, 
Spanish, and Dutch. In the years 1933-37 he wrote 
his famous monograph on quantum theory, published 
in 1938 as Volume 1 of the Hand- und Jahrbuch der 
chemischen Physik and reprinted in America in 1944. 
Still valuable as a textbook, it contains an original 
derivation of Dirac’s relativistic quantum theory of the 
spinning electron. The most important part of this 
volume is its last chapter, where we find the first part 
of Kramers’ nonrelativistic quantum theory of radia- 
tion. It is not always realized that the development 
of quantum electrodynamics through the work of 
Schwinger and many others is an extension of this 
theory of Kramers, who presented it in this country in 
his lecture at the Shelter Island Conference in June 
1947. 

Kramers was a welcome participant at international 
conferences. His natural gift for foreign languages 
enabled him to take part in all that was going on and 
made him eminently suited to fill the position of chair- 
man, as he did on many occasions. With the greatest 
ease he would start in one language and then continue 
immediately in another language, as circumstances 
dictated. 

After World War II Kramers was active in both 
national and international organizations. In 1946 he 
was elected chairman of the Scientific and Technolog- 
ical Committee of the United Nations Atomie Energy 
Commission, and he was able to present to its polit- 
ical committee a unanimous report, which concluded 
that control of atomie energy is technologically fea- 
sible. From 1946 to 1950 he was chairman of the 


International Union of Pure and Applied Physies. 
He helped organize the twenty-six international con- 
ferences that were held during that period under the 
auspices of the IUPAP in eleven different countries. 

He was the driving foree behind the reorganization 
of physical research in the Netherlands after World 
War Ii. Results of this activity are the Foundation 
for Fundamental Research of Matter (FOM), the In- 
stitute for Nuclear Research in Amsterdam, and the 
Dutch-Norwegian cooperation that led to the Joint 
Establishment for Nuclear Energy Research in Kjeller 
(Norway). 

Kramers was visiting professor in Ann Arbor in the 
summers of 1928 and 1938, and in 1930 at the Uni- 
versity of California (Berkeley) and at Purdue Uni- 
versity. In 1947, he spent most of his time in Prinee- 
ton, but gave lectures at other American universities. 
In the fall of 1951 he made his last visit to America. 
He had to cut short his stay in Princeton to attend the 
inauguration of the atomic pile in Kjeller. 

Kramers received honorary degrees from Oslo, the 
Sorbonne, Lund, and Stockholm. He was an honorary 
member of the American Physical Society. He was a 
member of the academies of sciences of Denmark, the 
Netherlands, Belgium, France, and Norway, and of 
the Royal Society of Edinburgh. In 1948 he was 
awarded the Lorentz Medal and, in 1951, the Hughes 
Medal of the Royal Society of London for his eontri- 
butions to the theory of the magnetic properties of 
matter. He was one of the principal editors of the 
Dutch encyclopedia ENSIE and he was a member of 
the board of editors of the Dutch journal for religion 
and culture Het Kouter. He was a member of the 
Dutch Society for Literature. 

Kramers loved unconventional spontaneity. Seme- 
times this revealed itself by an unusual remark, pro- 
found or jocular. He often had the sincerity and cour- 
age to do or say what other people wished to do or say 
but did not dare to. He loved his family, his science, 
his colleagues, his students, his music. He was a gifted 
cello player and regularly played chamber music with 
his friends. He lived to the full, and his death has 
created a void not only in the world of physics, but 
also in his own circle of close friends. 
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News and Notes 


Scientists in the News 


H. Russell Beatty has been named acting dean of 
Pratt Institute’s School of Engineering, replacing 
Nelson S. Hibshman, who has resigned to accept the 
position of assistant secretary of the American Insti- 
tute of Electrical Engineers. Mr. Beatty, at present 
professor and head of the Department of Administra- 
tive Engineering, joined the Pratt faculty in 1937. 


Gunnar Bergman has been promoted from research 
fellow in chemistry to assistant professor of chem- 
istry and mechanical engineering at California Insti- 
tute of Technology. Born in Stockholm, he came to 
this country in 1949. William N. Birchby, assistant 
professor of mathematics at Caltech, has retired after 
34 years of service. A native of England, Professor 
Birchby was educated in this country. Before going to 
Caltech in 1918 he was an instructor at Colorado 
College. 


Herbert Philip Broida, of the National Bureau of 
Standards, is in Europe, where, as a Guggenheim fel- 
low, he will engage in research in the field of polymer 
and carbon formation in flames at various institutions 
in England and on the Continent. He has been a 
bureau staff member since 1949. 


Philip J. Clough has been appointed assistant di- 
rector of the Metallurgical Department at National 
Research Corporation. Mr. Clough has been at Na- 
tional Research since 1946, where he was until re- 
cently a project manager. 


Alfred S. Evans, former chief of the hepatitis center 
and research laboratory, U. S. Army, Munich, has 
been appointed associate professor of preventive 
medicine and medical microbiology in the University 
of Wisconsin Medical School. Dr. Evans was a post- 
doctorate fellow of the National Institutes of Health 
during 1948-49, conducting research and instructing 
in preventive medicine at Yale, and a year later he 
was made an assistant professor. He has been in Ger- 
many since 1950. 


The fifteenth Louis Gross Memorial Lecture was de- 
livered at Montreal by Charles K. Friedberg, assistant 
clinical professor, Columbia University, College of 
Physicians and Surgeons, and associate attending phy- 
sician, Mount Sinai Hospital, New York. The lecture 
is delivered annually under the auspices of the Mont- 
real Clinical Society at the Jewish General Hospital. 
The subject of Dr. Friedberg’s lecture was “The 
Current Status of the Treatment of Coronary Heart 
Disease.” 


Jack B. Graham has been designated chief of the 
Water Utilization Section, Technical Coordination 
Branch, Water Resources Division, USGS, Washing- 
ton, D. C. This section has been established to direct, 
plan, and arrange for studies and reports on ap- 
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praisal of the water resources of designated local 
areas, inventories of total water uses, and the water 
requirements of selected industrial processes and 
products. Other personnel assigned to the new section 
inelude Ernest H. Sieveka, chemical engineer, and 
Kenneth A. MacKichan and Orville D. Mussey, hy- 
draulie engineers. 


Samuel M. Greenberg, Unilever research fellow in 
the Department of Pharmacology, Medical School, 
Birmingham, England, attended the symposium on 
“Present Problems in Nutrition Research” in Basel, 
where he was unofficial representative of the U. S. 
at the meeting of the International Union of Nutrition 
Sciences. 


Raymond H. Hartigan has been appointed assistant 
director of research on the Mellon Institute’s exeeu- 
tive staff. Dr. Hartigan joined Mellon in 1941 as a 
fellow on one of the research programs sustained by 
Koppers Company, Inc., and six years later was made 
a senior fellow. In 1950 he was appointed to the post 
of manager of the laboratory section of the Koppers 
Research Department. A year later he returned to the 
institute as an administrative fellow and in this posi- 
tion has been supervising the investigations of the 
various fellowships supported by Koppers. 


Trinity College has announced the appointment of 
Albert C. Jacobs, chancellor of the University of Den- 
ver, as its president to sueceed G. Keith Funston, who 
resigned to become president of the New York Stock 
Exchange. Mr. Jacobs was formerly university pro- 
vost and assistant to the president of Columbia Uni- 
versity until 1949, when he resigned to take the Den- 
ver position. 


Edward L. Johnstone, head of the Woodbine Colony 
at Woodbine, N. J., and executive secretary and treas- 
urer of the National Conference of Juvenile Agencies, 
has sueceeded Mollie Woods Hare as president of The 
Woods Schools at Langhorne, Pa. Mrs. Hare has been 
given the title of honorary president. 


Julius Kleeberg, associate professor of medicine at 
the Hadassah-Hebrew University Hospital in Jeru- 
salem, is spending six months in the Gastroenterology 
Research Laboratory of Mount Sinai Hospital under 
the direction of Franklin Hollander. 


The Real Sociedad Espafiola de Fisica y Quimica 
has elected I. M. Kolthoff, of the Department of Ana- 
lytical Chemistry, University of Minnesota, an honor- 
ary member. 


Reinhold Lang, executive vice president of the Lang 
Tanning Company, of Kitchener, Ontario, has been 
elected a director of Leather Industries of America, 
representing the Canadian tanning industry. 


Ralph L. Langenheim, formerly assistant professor 
of geology at Coe College, has been added to the staff 
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of the Department of Paleontology of the University 
of California at Berkeley as assistant professor and 
has also been appointed curator in the Museum of 
Paleontology. 


Wendell M. Latimer, professor of chemistry at the 
University of California, has been named faculty re- 
search lecturer on the Berkeley campus for the aca- 
demic year 1952-53. He has been a member of the 
faculty since 1919. 


S. Y. Li is fulfilling a year’s appointment as instrue- 
tor in the Department of Bacteriology and Public 
Health at Michigan State College. Miss Li is per- 
manently associated with the National Taiwan Uni- 
versity, Formosa, as an assistant professor in the De- 
partment of Zoology. 


R. A. McCance, of the Department of Experimental 
Medicine, Cambridge University, England, will pre- 
sent a Renziehausen Memorial Lecture entitled “The 
Effect of Undernutrition on the Composition of the 
Body” at the University of Pittsburgh School of 
Medicine on Dee. 9. 


Donald McMullen has joined the staff of the Army 
Medical Service Graduate School in Washington, 
D. C., as head of the school’s new Zoology Department. 
Formerly professor of preventive medicine at the 
University of Oklahoma Medical School, Dr. MeMul- 
len has for the past three months headed a three-man 
WHO team surveying schistosomiasis in the Philip- 
pines and drawing up plans for a schistosomiasis con- 
trol program there. 


Eger V. Murphree, president of the Standard Oil 
Development Company, has been named as the 1953 
recipient of the Industrial Research Institute Medal. 
The medal has been awarded annually since 1945, to 
honor “outstanding accomplishment in leadership in 
or management of industrial research which contrib- 
utes broadly to the development of industry or the 
public welfare.” Presentation of the award will be 
made next April at the annual meeting of the insti- 
tute, to be held at White Sulphur Springs, W. Va. 


William Owen Philbrook, associate professor of 
metallurgical engineering at Carnegie Institute of 
Technology, addressed a group of experts familiar 
with the iron and steel industry in Latin America, in 
Bogota. He spoke on the acid Bessemer process at the 
invitation of the UN Economie Commission for Latin 
America. Representatives from seven European coun- 
tries, Canada, the U. S., and Latin America explored 
the possibility of future development of the iron and 
steel industry in Latin America. 


William G. Pollard has been appointed to his second 
five-year term as executive director of the Oak Ridge 
Institute of Nuclear Studies. Dr. Pollard, one of the 
organizers of the institute, has been associated with 
the organization since October 1945, when the Uni- 
versity of Tennessee granted him a leave of absence 
to devote all his time to its development. Thirty 
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Southern universities now comprise the membership 
of the institute. 


Rafael Rodriguez-Molina, governor for Puerto Rico 
of the American College of Physicians, and chief, 
Medical Service, Veterans Administration, San Patri- 
cio Hospital, San Juan, has been appointed clinical 
professor of medicine at the new medical school of 
the University of Puerto Rico. 


H. E. Simmons, president emeritus of the University 
of Akron, has been awarded the 1952 Charles Good- 
year Medal. Dr. Simmons is now consultant to the 
Goodyear Tire & Rubber Company, which bears no 
relation to the award. The Goodyear Medal was 
founded in commemoration of Charles Goodyear’s dis- 
covery of the vuleanization of rubber in 1839. It is 
awarded annually by the Division of Rubber Chem- 
istry, American Chemical Society, to stimulate inter- 
est in fundamental research in rubber and to honor 
those who have performed outstanding service to 
rubber science. 


Ved Pall Sondhi, deputy director of the Geological 
Survey of India, is in this country to study techniques 
and practices employed in the appraisal and utiliza- 
tion of mineral resources in the U. S. 


The first Dickinson Lecture, sponsored by the Chi- 
cago Academy of Sciences, was given Oct. 30 by Tom 
Douglas Spies, director, Hillman Hospital Nutrition 
Clinie, Birmingham, and professor of nutrition and 
metabolism, Northwestern University Medical School, 
on “Recent Advances in the Science of Nutrition.” 


Alexander Spoehr, curator of oceanic ethnology at 
Chieago Natural History Museum, has been appointed 
director of the Bernice P. Bishop Museum in Hono- 
lulu. He sueceeds the late Peter Buck. 


Adrienne R. Weill, ingenieur contractuel des con- 
structions et armes navales in Paris, is visiting the 
U. S. on a Fulbright travel grant. Under the joint 
sponsorship of New York University, Rutgers Uni- 
versity, and the Office of Naval Research, she is con- 
sulting with American scientists and studying x-ray 
diffraction methods as applied in metallurgical re- 
search. 


Luther S. West has been granted a three months’ 
leave of absence from his teaching duties at Northern 
Michigan College of Education, to serve as consultant 
to WHO in relation to fly control in the Mediterranean 
Basin. Dr. West, who has headed Northern Michigan’s 
Biology Department since 1938, will make his head- 
quarters at Geneva, from which point he will visit 
laboratories and experiment stations in Egypt, Israel, 
Italy, Morocco, and elsewhere. He began his duties 
Nov. 1. During Dr. West’s absence, Walter H. Schaefer 
will serve as acting head of the department. 


Howel Williams, professor of geology on the Berke- 
ley campus of the University of California, has 
been invited to deliver the annual William Smith 
Lecture before the Geological Society of London. 
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Education 


The Public Health Service Division of Venereal Dis- 
ease will give 13 refresher courses covering the serol- 
ogy of syphilis and the laboratory diagnosis of vene- 
real disease, in Chamblee, Ga. Courses begin Jan. 12 
and are given throughout the year, with the exception 
of June and July. Information and application forms 
may be obtained from Laboratory Training Services, 
Communicable Disease Center, P. O. Box 185, Cham- 
blee. 


The University of Michigan has appointed Lindsey 
M. Hobbs, formerly group leader in the Research De- 
partment of Standard Oil of Indiana, associate pro- 
fessor of chemical and metallurgical engineering. He 
will work for the Phoenix Project and teach half-time. 
Albert McLean Mattocks has been named lecturer in 
pharmacy in the College of Pharmacy, beginning Jan. 
1. Dr. Mattocks is the former manager of the Phar- 
maceutical Development Department of MeNeil 
Laboratories. 


A Robert Porter Patterson Memorial has been 
created at Union College, Judge Patterson’s alma 
mater. The Committee of Sponsors, headed by Thomas 
J. Watson, hopes to establish an endowed professor- 
ship of American government; scholarships for under- 
graduate study leading to careers of public service; 
internships in municipal, state, and federal govern- 
ment offices, to be awarded on the basis of open 
national competition; and a program of special con- 
ferences, workshops, and publications. A gift of 
$10,000 from General Electric Company brought 
the funds subscribed by industry and personal friends 
of Judge Patterson to a total of more than $100,000. 


Walter Reed Army Medical Center will hold a three- 
day course in advances in clinieal pathology beginning 
Dee. 8. Emphasis will be on blood banks, special hema- 
tology, and antibiotics, and more than 30 leaders in 
various fields will participate. Those enrolled in the 
course have also been invited to attend a two-day 
symposium on leptospirosis, to be held Dee. 11-12, 
at the Army Medical Service Graduate School. J. C. 
Broom, of London, Otto Gsell, of St. Gallen, Switzer- 
land, and J. W. Wolff, of Amsterdam, will be partici- 
pants, and several U. S. scientists will also take part. 


Grants and Fellowships 


The American Academy of Arts and Sciences has 
made grants to the following from its Permanent Sci- 
ence Fund: Nathan Belfer, Department of Economics, 
Pennsylvania State College; Leon 8. Ciereszko, De- 
partment of Chemistry, University of Oklahoma; 
Ralph I. Dorfman, Worcester Foundation for Experi- 
mental Biology; Benjamin Karpman, Saint Elizabeths 
Hospital, Washington, D. C.; 0. H. Robertson, De- 
partinent of Biological Sciences, Stanford; Thomas 
W. Whitaker, USDA, La Jolla, Calif.; and to the 
Massachusetts Historical Society. 
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The Chicago Community Trust has given $5000 to 
Northwestern University for the renovation and en- 
largement of the university’s Cleft Palate Institute, 
Chicago. 


Hobart and William Smith colleges announce the 
availability of six four-year trustee scholarships for 
full tuition, and 25 general scholarships, with stipends 
varying from $100 to $500 per year. 


The Institute of Industrial Health of the University 
of Cincinnati will accept applications for a limited 
number of fellowships from registered physicians 
who are graduates of Class A medical schools and who 
have completed at least two years of training in an 
AMA aceredited hospital. The course consists of a 
two-year period of training, followed by one year of 
practical experience in industry. During the first two 
years, the stipends vary from $2100 to $3000, and in 
the third year the candidate will be compensated for 
his service by the industry in which he is completing 
his training. For full information address the institute. 


The Ernest T. Trigg Foundation, 1528 Walnut St., 
Philadelphia 2, has established three annual scholar- 
ships in the paint course conducted by the North 
Dakota School of Agriculture. Don E. Pehrson, 
Stanley Lokken, and Leslie M. Ferris were the first 
recipients. The foundation will consider the making 
of further awards from time to time. 


In the Laboratories 


The Agassiz Station of Harvard Observatory is con- 
structing a radio telescope for research in radio 
astronomy under the direction of Bart J. Bok and 
Harold I. Ewen. The new program has been aided 
by a grant from the National Science Foundation and 
funds from an anonymous donor. The Harvard radio 
telescope will be a comparison radiometer, which ean 
be tuned to any frequency between 300 and 1650 
megacyeles. 


The U. S. Air Force Chemistry Research Branch, 
Air Research and Development Command, has 
awarded a contract to Case Institute of Technology 
for the study of the fundamental causes of adhesion. 
The project will be directed by John E. Rutzler, Jr., 
and Robert L. Savage. Selby M. Skinner, who has re- 
cently joined the Case faculty as professorial lecturer 
and senior research associate, will be the physicist 
of the research group, which will also include a chemi- 
eal engineer and a physical chemist. 


Chemstrand Corporation has appointed J. Keith 
Lawson, Jr., group leader in the Research and De- 
velopment Department at Decatur, Ala. Other chem- 
ists recently appointed at the new Decatur research 
center include William K. Easley, Ralph 0. Fleming, 
Eugene L. Ringwald, and Pompelio A. Ueei. 


A new low-temperature laboratory is being estab- 
lished at Duke University and is expected to go into 
operation this month. Director will be William M. 
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Fairbank, formerly of Amherst, and theoretical con- 
sultant will be Fritz London. Work in microwave and 
radiofrequency spectroscopy will be under the di- 
rection of Walter Gordy. 


E. Leitz, Inc., has been acquired by Henry Mann, 
of New York City. Mr. Mann, who will be chairman 
of the board and president, has announced that the 
following men will be associated with him: James G. 
Searff, executive vice president; Alfred L. Boch, vice 
president in charge of operations; Emil G. Keller, 
vice president in charge of sales; and Philip H. 
Deutschman, secretary and treasurer. L. Pfluger has 
been made head of the Microscope Department. 


Meetings and Elections 


Alpha Chi Sigma has elected Merle L. Griffin presi- 
dent; Walter T. Schrenk, J. C. Schwarz, and Ronald 
M. Warren vice presidents; and John R. Kuebler sec- 
retary-treasurer-editor. 


At the recent meeting of the American Ornitholo- 
gists’ Union at Baton Rouge, Josselyn Van Tyne was 
re-elected president, and Alden H. Miller and Ludlow 
Griscom were re-elected vice presidents. Albert Wolf- 
son, secretary, and Reuben A. Moser, treasurer, were 
also re-elected. Robert W. Storer was elected editor of 
the Auk. The following corresponding fellows were 
elected: Armando Dugand (Colombia) ; Jack William 
Davies Goodall, Alfred William Johnson, and Rodulfo 
Amando Philippi B. (all of Chile). 


The Nature Conservancy has adopted an expanded 
committee structure, under which James A. Macnab 
will have charge of committees on Vegetation Types, 
Policies and Standards for Preserving Areas, and Re- 
search Use of Areas. Dr. Macnab will also be chairman 
of the Committee on Inventory of Nature Sanctuaries 
and will continue to direct the work of revising Nature 
Sanctuaries in the U. S. and Canada. As coordinator 
of preservation committees, Albert M. Fuller will 
guide committees on National Problems, Preservation 
of Areas, Endangered Species, Legal Problems, 
Human Population Problems, Exotic Species, and 
Education. State operations began last spring with 
the appointment by the conservancy of representa- 
tives for 34 states, who will have charge of on-the- 
land research and preservation of natural areas. The 
board of governors has been enlarged to 26 members. 
A report of activities during the past two years may 
be obtained on request from 1840 Mintwood Place, 
N.W., Washington 9, D. C., and copies of Nature 
Sanctuaries, at 50 cents per copy. 


At the first fall meeting of the Springfield (Mass.) 
Branch, AAAS, John R. Hobbie, chairman of the De- 
partment of Physics, American International College, 
was elected chairman; Walter Williams, Springfield 
physician, was named vice-chairman; and Philip H. 
Cinis was re-elected secretary-treasurer. The speaker 
was Howard A. Meyerhoff, administrative secretary 
of the AAAS, who later met with the administrative 
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staff of the Connecticut State Department of Educa- 
tion, Hartford, to diseuss the impact of modern sci- 
ence on education. 


The annual Louisiana State University Symposium 
on Modern Methods of Analytical Chemistry will be 
held Feb. 2-5, with the following participants: Fritz 
Feigl (of Rio de Janeiro), Harold Strain, Paul 
Delahay, Claud Arceneaux, Louis Lykken, Van Zandt 
Williams, J. Rud Nielsen, C. E. Starr, Jr., E. W. D. 
Huffman, John Mitchell, Jr., and Philip W. West. 
Advance registration is requested by Philip W. West, 
Coates Chemical Laboratories, LSU, Baton Rouge. 


Miscellaneous 


A Division of Chemical Marketing and Economies 
has been established by the American Chemical Society. 
Frederic A. Soderberg, of General Dyestuff Corpora- 
tion, has been elected chairman; Carl A. Setterstrom, 
of Carbide and Carbon Chemicals Company, is chair- 
man-elect; and H. G. Johnson, of Monsanto Chemical 
Company, is secretary-treasurer. 


The American Society of Civil Engineers has con- 
ferred honorary membership, its highest honor, on 
E. G. Bailey, of New York; Andre Leon Gules Coyne, 
of Paris; C. J. Mackenzie, of Ottawa; Harvey S. 
Mudd, of Los Angeles; and Ary Torres, of Sio Paulo. 


The Morrison Planetarium was opened Nov. 8 as 
an addition to the California Academy of Sciences in 
Golden Gate Park, San Francisco. Costing $500,000 
and taking four years to build, the planetarium is the 
seventh major installation in the U. S. and the only 
one not equipped with Zeiss projectors. G. Dallas 
Hanna, curator of paleontology at the academy, Al- 
bert S. Getten, instrument maker, and Alvin C. Gun- 
dred, electronics expert, constructed the apparatus, 
which is housed in a $1,000,000 structure. 


The new Instituto Mexicano de Recursos Naturales 
Renovables, sponsored by leading Mexican conserva- 
tionists and the Charles Lathrop Pack Forestry Foun- 
dation, will serve as a coordinating agency for activi- 
ties in Mexico; among its functions will be the study 
of conservation problems and the direction of cam- 
paigns of information and education. The Board of 
Trustees includes Eduardo Villasenor, president; 
Edmundo J. Phelan and Carlos Trouyet, vice presi- 
dents; Gonzalo Robles, Alfredo Medina, and B. 
Lagos; Enrique Beltran, secretary, has been named 
director. An initial grant of $100,000 will be made by 
the Pack Foundation, provided an equal amount can 
be raised in Mexico. 


Sponsored by the Smithsonian Institution in cooper- 
ation with the British Guiana Museum, of Georgetown, 
and operating under the Fulbright Act, an archaeo- 
logical survey and excavations in British Guiana are 
being carried out by Clifford Evans, of the U. S. Na- 
tional Museum, and Betty J. Meggers. The interior of 
the country, especially along the Essequibo River, 
heretofore not investigated, will be explored. 
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Technical Papers 


Cigarette Smoke and the Incidence of 
Primary Neoplasm of the Lung in the 
Albino Mouse 


J. M. Essenberg 


Department of Anatomy, The Chicago Medical School, 
Chicago, Illinois 


Animal experimentation may be of service in re- 
solving the controversy as to whether tobacco smoke 
is carcinogenic for the lungs. It is diffieult—if not im- 
possible—to set up adequate controls of human beings, 
whereas it can be done with ease in animals. With this 
in mind, preparations were made to test the effect of 
cigarette smoke on the lungs of more than one species 
of laboratory animals. 

The literature in this field is conspicuous for its 
searcity. The only experiment known to me was per- 
formed by Lorenz et al. (1) and reported at the 35th 
annual meeting of the American Association of Cancer 
Research. Lorenz and his associates exposed strain 
“A” mice to tobacco smoke for 28-250 days in an espe- 
cially designed smoking machine. The maximum ex- 
posure was 693 hr. They reported that “no lung tumors 
are induced by the tobacco tar, for the average num- 
ber of tumors are the same in the experimental as in 
the control animals.” 

It appeared to me that the exposure of mice to 
tobacco smoke for 250 days might be too short a 
period in the life span of the mouse to induce pri- 
mary neoplasms of the lung. Longer exposure time, 
slightly higher dosage, and the use of cigarette smoke 
might make considerable difference in the results. 

An automatic smoking machine was designed for 
this purpose (Fig. 1). It consisted of a chamber, 2 


Suction] Air Vent 


Smoking Chamber 
Filter ! : 


Fic. 1. The smoking machine, consisting of experimental 
and control units. Connection with the vacuum pump is indi- 
cated. 


eu ft in capacity, in which the animals lived during 
the experiment, a rotary cigarette carriage holding 12 
cigarettes, an automatic electrical cigarette lighter 
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TABLE 1 
SUMMARY OF RESULTS 


Positive Negative 
Num- Num- Percent- Num- Percent- 
ber ber age ber age 
Experimental 23 21 91.3 2 8.7 
Control 32 19 59.4 13 40.6 


connected to a program clock’ which lighted a ciga- 
rette every hour for 12 hr/day, and a vacuum pump 
creating suction just sufficient to burn the cigarette 
and circulate fresh air through the chambers contain- 
ing the experimental and the control mice. The burn- 
ing of the cigarette required 3-4 min. The chamber 
began to fill with smoke soon after the cigarette was 
lighted, and it remained filled for 6-7 min. It was 
almost clear at 9 min, and the mice began to feed 10 
min after the cigarette was lighted. 

The strain “A” mice used had a hereditary tendency 
to lung tumors and were obtained from the Roscoe 
Jackson Memorial Laboratory. As there was a scarcity 
of these animals at the time, only 33 females and 3 
males were obtained. It was decided to subject all 36 
animals to cigarette smoke in a preliminary experi- 
ment. 

At the end of 14 months, there were 25 mice well 
preserved by perfusion fixation. Those becoming ill or 
dying in the first 2 months of the experiment were not 
included. Both lungs were removed together, embedded 
in paraffin, sectioned serially, and stained by the 
hematoxylin and eosin method. 

Of the 25 mice, 21 had definite primary neoplasms 
of the lungs. Two were negative and 2 were classified 
as uncertain. In the latter, epithelial proliferation was 
noted in one or several places, and the structure did 
not differ from those of definitely diagnosed tumors. 
The amount of cells proliferated was not considered 
sufficient for clear diagnosis, however. 

A second experiment was started immediately after 
the completion of the first. Thirty-six miee were se- 
eured for experimental animals, and the same number 
for controls. The sexes were equally divided in both 
groups. Records of weight increase and reproduction 
capacity were kept of all animals. With the exception 
of the experimental period, which in the second ex- 
periment was one year, the procedure was identical in 
every respect. At the end of the experiment 23 experi- 
mental and 32 control animals were well preserved. 
The lungs were sectioned serially, with the results sum- 
marized in Table 1. 

It will be noted that the preponderance of tumors 
in the smoked mice exceed those for the control mice 

2The program clock was donated to me by the Zenith 


Electric Company, of Chicago, for which my gratitude is here 
expressed. 
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by 31.9%. When the figures are tested statistically by 
the x? method, it is found that this is a significant dif- 
ference, the probability of its occurring as a result of 
chance being less than 0.01. 

There was considerable variation in the size of the 
tumors. In some instances, the entire lobe of the lung 
was a mass of tumorous tissue (Fig. 2). In others, the 


Fic. 2. Primary neoplasm of the lung of a mouse exposed 
to cigarette smoke for 1 year. It is of unifocal origin and in- 
volved practically the whole lobe of the lung. x 50. 


tumor was of small size. In some of the lungs growth 
started from a single focus, part of a single bronchus. 
In others, it was multifoeal (Fig. 3). Papillary adeno- 


Fic. 3. Primary neoplasm of multifocal origin in the lung 
of a mouse exposed to cigarette smoke for 14 months. x 25. 


carcinoma was the most common type of tumor, but 
adenomas and adenocarcinomas were also found. 
Lymphoid infiltration was a common occurrence; 
masses of lymph cells often surrounded branches 
of the bronchial tree and blood vessels. In some in- 
stances, lymphoid accumulation filled the greater part 
of a lobe of the lung. Pathology was noted in the or- 
gans of reproduction, endocrine glands, the kidney, 
and the liver. 

The weight records showed that the smoked mice 
grew more slowly and failed by a large margin to at- 
tain the weight of the controls. Although sexes were 
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equally divided in the second experiment, and there 
were some males in the first experiment, no young 
were obtained from the experimental mice. The con- 
trols, on the contrary, reproduced freely. 

The smoked mice of the two experiments can be 
lumped together because they were exposed to ciga- 
rette smoke for at least one year and because the re- 
sults of both experiments were similar, if not iden- 
tical. 

Since no other experimental differences existed be- 
tween the smoked and the control mice except the 
smoke, it seems justifiable to conclude that the pre- 
ponderance of tumors in the experimental mice was 
induced by the cigarette smoke. Cigarette smoke con- 
sists of many ingredients, some of which are consid- 
ered carcinogenic. Of these, the tars and arsenic (2) 
are the foremost. There is some reason to believe that 
the alkaloids of nicotine have irritating properties 
that may act in the production of tumors. Which of 
these alone or in combination is responsible for the 
production of tumors in mice and possibly in other 
animals remains to be proved. 

The weight and growth rates of the experimental 
animals were appreciably lower than those for the con- 
trols, but no explanation is available for this phe- 
nomenon at the present time. It could be due either to 
an inadequate intake of food or to the decreased utili- 
zation of food. 

The lack of reproduction among the experimental 
animals is known to be caused by atrophic changes of 
the reproductive system (3). It is further known that 
the pathology caused by the injection of nicotine solu- 
tion into mice or rats will parallel the pathology of 
the reproductive organs of mice exposed to cigarette 
smoke (3). 
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Molecules of the Insulin Structure? 


Dorothy Wrinch 


Department of Physics, Smith College, 
Northampton, Massachusetts 


Structures suggested for skeletons of protein mole- 
cules in 1948 (1-3) have become of greater interest 
in the light of results regarding insulin recently 
obtained. 

The original C, models (the skeletons of the cage- 
like, space-enciosing polycondensations of a-amino 
acid molecules proposed [4] as models for protein 
molecules in 1936) comprise residues interlocked at 
both terminals, with every atom of the NC,C back- 
bones (belonging to the constituent amino acid mole- 
cules NH,—C,HR—COOH) on or near a point of 


1 This work is supported by the Office of Naval Research. 
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a diamond network. The presence of this underly- 
ing regular network has the advantage of explaining 
how a structure comprising many atoms can yet 
achieve coherence. Further, since the valency angles 
in the diamond network are the tetrahedral angle, this 
coherence can be achieved with tetrahedral valency 
angles for the carbons and the nitrogens as would seem 
to be required. Once these basic aspects of the “dia- 
mond” cage hypothesis are appreciated, it becomes of 
interest to consider whether any structures comprising 
fewer than the 72 residues of the original C, structure 
ean build a coherent whole. It is at onee evident (7) 
that as many as one third of all the residues ean be 
deleted without impairing the coherence. Thus we may 
retain both tetrahedral sets of cyclic hexapeptides, 
discarding the 6 cyclie tetrapeptides, or we may dis- 
eard one set and retain the 6 tetrapeptides, obtain- 
ing in each case a 48-residue skeleton. Coherent struc- 


Fic. 1. A model of the 48-residue skeleton with symmetry 7 
comprising two tetrahedral sets of cyclic hexapeptides, with 
half the residues in the classical form and half in the double 
peptide form. 


tures with numbers of skeletal residues between 48 and 
72 ean also be obtained, in considerable variety, with 
any of the point group symmetries 7, D,, C,, C., er C,. 
A model of the structure of (tetrahedral) symmetry T 
comprising only the 4+ 4 cyclic hexapeptides is shown 
in Fig. 1. As may be seen, the spatial patterns of the 
various CO’s, NH’s, C(OH)’s, and N’s are propitious 
for the formation of hydrogen bridge systems over 
the surface. There is correspondingly a T structure 
comprising one set of 4 cyclic hexapeptides and the 
set of 6 tetrapeptides. Further, structures with sym- 
metry D, or C, or C, or C, can be visualized in which 
not ail the residues of the 6 tetrapeptides and not 
all the residues of a quartette of cyclic hexapeptides 
are deleted. 

Every deletion of a residue from the 72-residue 
structure leaves a “raw edge,” with a residue in the 
classical form CO—CHR—NH, and in both the 48- 
residue structures described there are 24 in this form 
and 24 in the double peptide form C(OH)—CHR—N. 
At any CO or NH of a raw edge, a residue—or indeed 
a linear peptide—can be inserted by the appropriate 
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single terminal, —NH, or —COOH, either by the 
change, —NH,, —CO— to —(—NH)C(OH)—, or 
by the elimination of water, —COOH, —NH— to 
—(—CO)N—. In both eases the residues so inserted 
are functioning simply as substituents (1, 3). 

We may therefore visualize the possibility of protein 
molecules with a number of skeletal residues as small 
as 48 to which there may, but need not, be added (1) 
more skeletal residues and (2) residues (or linear pep- 
tides) inserted in the skeleton at only one terminal, 
the number with free a-amino terminals not neces- 
sarily being equal to the number with free a-carboxyl 
terminals. The residue number for the structure is 
then the sum of the skeletal residues plus the sub- 
stituent residues. 

Information regarding the proportions of residues 
with free a-amino groups is now available for a num- 
ber of proteins (5-7). It is never large, the propor- 
tion of 4/1200 molecular weight for insulin marking 
a relatively high content (8); in at least two cases, 
egg albumin (9) and tropomyosin (10), there are 
none. Corresponding information regarding residues 
with free a-carboxyl groups is beginning to appear 
(11). 

For these new eage structures, the points of inter- 
est are, then, as follows: The models permit molecules 
with as few as 48 skeletal residues and provide sites 
for substituent residues; such structures can have the 
same or different numbers of residues with free 
a-amino groups and residues with free a-carboxyl 
groups, and either of these numbers can be 0; for 
such structures molecular weights of the order of, say, 
48 x 115 = 5520 and up are to be expected. 

Insulin. If, leaving aside certain difficulties in har- 
monizing various findings regarding the molecular 
weight of insulin, which have recently been discussed 
in some detail (12-14), we work simply from the 
crystallographic data, we begin (15) with an esti- 
mated molecular weight of ca 35,700 for the insulin 
particle P. Since the crystal is trigonal, it follows 
that P=3(Q,+Q,+...+Qm) +R, +R... R,, where 
the R’s are trigonal and no symmetry is to be assumed 
for the Q’s and m or » can be 0. In 1948 Oneley 
and Ellenbogen (12, 16, 17) observed the dissociation 
of this structure into “thirds” at sufficiently acid pH. 
They succeeded in crystallizing these subunits in the 
absence of zine in the presence of sulfuric acid at pH 
2-3.5. That these structures are, indeed, actual thirds 
follows from a preliminary x-ray study of this erystal 
by Low (18). From unit cell dimensions and a postu- 
lated density of 1.3, a moleeular weight of 13,500 is 
deduced (18). Since this is to cover a 5% complement 
of water by weight and 12 sulfate groups per struc- 
ture, the mol wt for the subunit comes out at ca 11,700, 
differing little from Chibnall’s estimate (19) of 12,000 
on chemical grounds to which he assigns a residue num- 
ber of 106. Since the researches of both Brand (20) 
and Chibnall (19) yield an estimated average residue 
weight for insulin of about 114, a mol wt of 11,700 
would correspond to about 102 residues. In the light 
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of these findings, there are no R’s in the insulin par- 
ticle and the specification of the subunit may be writ- 
ten to the form 4 P=Q,+Q....~+Qm, Where m need 
not be unity, with, say, about 102 residues to be dis- 
tributed among all the Q’s. To this complement corre- 
spond two of Sanger’s A and B components (5). It 
will thus be necessary, ultimately, to prove, for any 
proposed structure of insulin, that these 4 peptide 
chains could be obtained from it by Sanger’s pro- 
cedures. 

Meanwhile, in the light of early general studies of 
the language of the vector space (21), it was becom- 
ing clear that the vector map for the wet insulin 
erystal calculated from Crowfoot’s intensities could 
be interpreted, in the neighborhood of the origin, in 
terms of cage structures of about the tetrahedral 
dimensions of the C, structures (22), which had al- 
ready been shown to maintain their coherence with 
as few as 48 skeletal residues. On this basis, it was 
suggested (22) that each subunit of insulin may per- 
haps correspond to two sub-sub-units of this type, 
either as separate entities or (since at that time dis- 
sociation below thirds had not been observed) as an 
“intergrowth.” Naturally nothing could be presumed 
as to whether the two cages are identical in the nature 
and placing of every residue or as to whether the 
actual residue numbers, or even the skeletal residue 
numbers, 48 + k, 48+ k’, are the same, or as to which 
of the residues of the original 72-residue skeleton are 
deleted. 

The two latest developments are therefore of great 
interest. On the basis of a physicochemical investiga- 
tion, Fredericq and Neurath (23) claim that the in- 
sulin particle is dissociable into structures of mol wt 
ca 6000, a result which was strongly suggested by the 
picture in terms of two cages for each subunit, though 
the possibility that these form an intergrowth was 
mentioned, in default at that time, of just this evi- 
dence. It seems questionable whether we may infer, 
even from the finding of a solubility curve indicative 
of a single component (23), that these two “6000” 
members corresponding to a subunit are identical in 
the nature and placing of every residue. That this may 
not be so is, in fact, suggested by the still more recent 
work of Harfenist and Craig (24). 

It is not feasible at this time to draw final conclu- 
sions from the experimental data on insulin, which 
are of varied types, with margins of error not pre- 
cisely specifiable and certain discrepancies still unre- 
solved. In such a ease, it is often of value to proceed 
on a different tack and study, as in this communication, 
how far the data can be fitted into a model suggested 
on structural grounds. Actually, the cumulative evi- 
dence seems to fit as well as it is reasonable to expect 
with the picture given above, which analyzes each of 
the 3 subunits of the insulin structure into two struc- 
tures, a Q, and a Q,, separate or as an intergrowth, 
and corresponding together to two of Sanger’s A 
components and two of his B components. Taking the 
number of residues to be, say, 102, we have for each 
Q the necessary minimum of 48 skeletal residues. 
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Chelates as Sources of Iron for Plants 
Growing in the Field* 


Ivan Stewart and C. D. Leonard 


Citrus Experiment Station, 
University of Florida, Lake Alfred 


Iron deficiency is widely recognized as one of the 
most important problems in plant nutrition. It is 
known to occur in most of the major fruit-producing 
areas of the world. The symptom of iron deficiency 
is similar in most plants in that the interveinal areas 
of the leaves become chlorotic while the veins remain 
green (Fig. 1). In citrus the leaves often turn an ivory 
color and usually drop, many of the branches die, and 
production of the trees is greatly reduced. 

Iron deficiency is found under two widely different 
sets of conditions. In the first place, it occurs exten- 
sively in crops growing on calcareous soils, where it 
is referred to as lime-induced chlorosis. Second, in 
certain regions, as in Florida, iron deficiency oceurs 
most commonly in crops growing on acid soils. The 
presence of iron chlorosis does not always mean, how- 
ever, that there is a shortage of iron in the soil. Even 
in the very light sandy soils of Florida there is usually 
sufficient iron for plant growth, provided this element 
can be utilized effectively. 

It has been reported by various workers (1-3) that 
iron chlorosis can be induced by an excessive accumu- 
lation in the soil of heavy metals such as copper, man- 
ganese, zinc, nickel, or cobalt. Hewitt (1) has listed 
these elements according to their increasing ability to 
induce iron chlorosis in plants. The same worker makes 
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F1G. 1. Grapefruit leaves. Leaf on left is from a tree treated 
with 30 g chelated iron. Leaf on right shows typical iron 
chlorosis and is from an untreated tree. 

a distinction between the toxic effects of an excess of 
these metals and their ability to induce iron chlorosis. 

Wallace (4) and Chapman et al. (5) found that iron 
chlorosis was associated with plants growing in potas- 
sium-deficient cultures. Hoffer (6) has shown that 
when potassium is deficient iron is precipitated in 
large amounts at the nodes of cornstalks. 

Iron deficiency is the most difficult of all mineral 
deficiencies to correct. Application of inorganic iron 
salts to the soil or as a foliage spray has not been 
successful in correcting this deficiency in citrus. In- 
jection methods of putting dry iron compounds in 
holes bored in trees have been used, along with forcing 
iron solution into trees, Although these methods have 
been successful in supplying iron to trees, they are not 
sufficiently practical for large-scale use. 

In solution and sand culture work it is difficult to 
keep iron in solution when applied as an inorganic 
salt, because it precipitates as iron phosphate. Hop- 
kins and Wann (7) found that iron could be kept in 
solution, even under fairly alkaline conditions, when 
it was supplied as iron citrate. Studies at this station 
showed that when roots of iron-deficient grapefruit 
trees growing in the field were placed in flasks con- 
taining dilute solutions of ferrous sulfate it was not 
possible to detect any increase in uptake of iron in 
the trees, as compared with untreated trees. However, 
when citric acid was added to the iron sulfate, so that 
the ratio was 1:10 by weight, considerable iron was 
taken up by the tree, as determined by chemical analy- 
sis and greening of the chlorotic leaves. When similar 
solutions were put on the soil around chlorotic trees 
there was no apparent increase in the uptake of iron, 
as compared with the untreated trees. 

Studies were then made with chelating agents that 
form more stable iron complexes than those formed 
with the citrate ion. Jacobson (8) found that ferric 
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potassium ethylenediamine tetraacetate was a good 
source of iron for plants growing in solution cultures. 
During the past year we have applied various com- 
binations of iron chelated with sodium ethylenediamine 
tetraacetate to the soil in solution and also in dry 
mixtures around iron-deficient grapefruit and orange 
trees. The pH of the soil on which these trees were 
growing ranged from 4.5 to 6.0. 

Single applications of chelated iron during the dor- 
mant season brought about complete greening of the 
chlorotic leaves on these trees within 6 weeks. The new 
leaves that came out in the spring on treated chlorotic 
trees were green (Fig. 1) and appeared 2-3 weeks 
earlier than those on untreated trees. Considerable re- 
sponse was obtained when as little as 6 g of chelated 
iron was applied to the svil around iron-deficient trees. 
Chemical analysis of new leaves sampled in March, 
2 months after application of chelated iron to the soil, 
shows that considerable iron was taken up by the trees 
(Table 1). Leaves from treated trees contained more 
than twice as much iron as those from untreated ones. 
There was only slightly more iron in the leaves from 
trees treated with 2500 g Fe applied as ferrous sulfate 
than in untreated trees. This small difference was not 
enough to produce any noticeable greening of chlorotic 
leaves. 

TABLE 1 


Iron ConTENT OF LEAVES FROM ORANGE TREES TREATED 
WITH CHELATED IRON AND Iron SULFATE 


Fe applied/ 


Total Fe ppm 
ray Form (Dry wt basis) 
Untreated 40 
10 Chelated 100 
20 ss 85 
30 sa 86 
40 85 
50 se 90 
2500 Ferrous sulfate 50 


The reason for the much greater uptake of iron from 
the chelate than from ferrous sulfate is not known. 
It is believed that shortly after ferrous sulfate is ap- 
plied to the soil the iron is precipitated as hydrated 
ferric oxide, and this form is much less soluble than 
chelated iron. 

It is not known whether iron ethylenediamine tetra- 
acetate is absorbed by plants. Heck and Bailey (9) 
expressed belief that plants do not absorb certain 
chelates. Hutner et al. (10) pointed out that ethylene- 
diamine tetraacetic acid was not metabolized by micro- 
organisms. From these studies it seems probable that 
the complex is not absorbed by the plant. Jones and 
Long (11), using radioactive iron, found that ex- 
change took place between the iron complexed by 
ethylenediamine tetreacetic acid and that in the ionized 
state. Since the soluble chelate makes intimate contact 
with the roots it may be postulated that the roots are 
able to take up the iron from the complex by ion 
exchange. 
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It is believed that chelates in addition to those of 
iron may be effective sources of plant nutrients. In 
many instances zinc, manganese, and molybdenum can- 
not be applied effectively to the soil. Foliage sprays are 
often undesirable because the residue causes an in- 
erease in insect infestation. Studies are now in prog- 
ress at this station to determine the usefulness of vari- 
ous metal complexes for plants. 
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The Binding of Metal Ions by ACTH: 
A Property Correlated with 
Biological Activity 


Jean E. Carr, John B. Conn, and 
Thomas G. Wartman’ 


Research & Development Division, 
Merck & Co., Inc., Rabway, New Jersey 


A survey of the polarographic behavior of a num- 
ber of metal ions in solutions containing ACTH led 
to the discovery that the hormone binds zine and cop- 
per (II) ions in acid solution, and that a relationship 
exists between the extent of binding under certain 
fixed conditions and the adrenocorticotropic activity 
as judged by rat assay. Manganese (II), cobalt (II), 
and nickel (II) were also observed to bind in acid 
solution, but without any definite relationship to bio- 
activity; no binding occurred with antimony (III), 
bismuth (III), lead (II), and tin (II). The forma- 
tion of complexes between certain metal ions and 
amino acids has been the subject of numerous pub- 
lications, and has been shown to involve the carboxyl 
group—i.e., to be favored by high pH. The unique 
characteristic of the binding of zine ion by ACTH is 
that it is favored by low pH, but is substantially un- 
affected by buffer composition (Table 1). It is not 
practicable to carry out polarographic zine ion meas- 
urements in buffers of pH much less than 4.5, because 
of interference by the hydrogen discharge wave; on 
the other hand, the copper (II) wave is usually af- 


1 Present address: Minnesota Mining & Mfg. Co., Minne- 
apolis. 

*The authors wish to acknowledge their indebtedness to 
T. J. Webb, who suggested the experimental approach which 
led to the above findings, and to N. Brink, K. Folkers, F. 
Kuehl, and J. Richter for their interest and cooperation. 
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TABLE 1 


EFFrect or PH AND BUFFER COMPOSITION ON THE 
oF Zinc Ion By ACTH* 


Diminution 
of standard 
Buffer zine wave 
0.24 mg/ml 
(%) 
0.1 M NaOAc - HOAc 4.64 18 
0.1 M NH,OAe 6.46 8 
0.1 M N-ethyl 
morpholine acetate 8.18 0 
0.1 M Na glutamate 4.63 22 


* Corticotropin B of Brink et al. J. Am. Chem. Soc., 74, 
2120 (1952). 


fected by its nearness to the anodic wave of the sup- 
porting electrolyte. Practical considerations have led 
to the adoption of the zine wave for study. The visible 
effect of ACTH on the zine depolarization wave in- 
volves (1) the suppression of the zine diffusion cur- 
rent; (2) distortion of the wave, which increases pro- 
gressively with the extent of binding to the point 
where, above 50% diminution, the diffusion current 
loses all definition; and (3) a progressive shift of the 
zine half-wave potential to more negative values. 

In order to correlate the zine-binding reaction with 
biological activity, a standard procedure for carrying 
out the measurement was adopted, and numerous sam- 
ples of ACTH (the potency of which had been deter- 
mined by the hypophysectomized rat method [1]) were 
subjected to zine-binding determination. The data were 
assembled in the Klotz (2) function of pm/« versus 


° 
10 
Addition of Zinc to 
9-2 “ACTH (20x) 0.245 mg. / mi. 
@ Addition of ACTH to Zine 
Zine 0.0175 mg. /mi. 
° 
o/s? 
° 
ae 
a 
° 
s10°* 
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F1G. 1. Binding of zine ion by ACTH in 0.1 M acetate buffer, 
pH 4.64. 
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1/b-x, where p represents the potency in multiples of 
Armour standard and m the concentration in mg/ml, 
or more conveniently as their polarographic equiva- 
lents of pm/(Ig°—Iq) and Ig-', where J,° and I, are 
the diffusion currents of the standard zine solution 
and the same with added ACTH. A straight line was 
fitted by the method of least squares, and the resulting 
equation for p in terms of m and I, was employed for 
further work. The standard zine solution at present 
in use contains 0.0175 mg/ml zine in 0.1 M acetate 
buffer, pH 4.64, to which is added 0.001% gelatin as 
zine wave maximum suppressor. Typical data are 
plotted in Fig. 1 for a single sample, and for several 
samples in Fig. 2. 


75x 


os 06 o7 08 
Fic. 2. Binding of zine ion by ACTH calibration curve. 


Since it has become evident that there is more than 
one possible molecular entity displaying adrenocortico- 
tropic activity (3, 4), certain decisive limitations must 
be borne in mind when applying zine binding as an 
assay method: samples must have the same origin and 
manipulative history. The calibration of Fig. 2 was 
performed on preparations derived from swine ACTH 
protein by pepsin digestion. Illustrations of results are 
given in Table 2. The seattering of points in Fig. 1 
is a result of the high dilutions that had to be em- 
ployed to conserve material; those of Fig. 2 are in 
part accountable by the uncertainty of the bio-assay, 
and in part by experimental variation in the prepara- 
tive method. Indeed, it is for many purposes prefer- 
able to prepare a calibration curve from a single 
standard sample (having a preparative history in com- 
mon with other samples under study), to assign to the 
standard an arbitrary index (of, say, 100), and to 
compare all other samples with it. 

The procedure is to dissolve the sample in the stand- 
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TABLE 2 


A COMPARISON OF BIOLOGICAL AND POLAROGRAPHIC 
ASSAYS For ACTH 


Potency 
(X standard) 


Sample me Polar- Comments 
ographie 
assay 
54 38 35 Swine ACTH, pepsin digest 
455 95 4 ae 
125-4 12 16 
125-11 22 19 = 
459 10 1 l ae ae 
51 1 15 18 ae se 
621 8.5 9 se oe 
H 12-15 100 Swine ACTH, HCl hydrolysate 
B 12 22 Beef ACTH 


ard zine solution at a concentration such that the 
diminution of the zine wave lies somewhere between 
10-50% (usually not more than 0.3 mg/ml) and to 
polarograph in the voltage range -0.8 to -14 (vs 
SCE) and current range 5 vamp (25°). The observed 
diffusion current is read and entered into the calibra- 
tion equation. Ten or more samples can be run per day 
with ease. 

It is at least of theoretical interest to locate the site 
of zine binding in the ACTH molecule. No amino acid 
has been found which shows any evidence of zine bind- 
ing under the conditions employed for ACTH; the 
peptides t-prolyl-t-valine and glutathione likewise 
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Fi6. 3. Binding of zine ion by salmine. 
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gave negative results. On the other hand, salmine and 
dihydrostreptomycin bind zine ion strongly, the for- 
mer with an apparent ACTH potency of 275 « on the 
basis of the calibration of Fig. 2. The binding of zine 
ion by salmine is illustrated in Fig. 3. From the m/x 
intercept of the line, it is estimated that the binding 
approaches a limit of about 2 zine ions/arginine resi- 
due. Analysis of the polarographic data on the dihy- 
drostreptomycin-zine complexing reaction by the De- 
Ford-Hume method (5) indicates an equilibrium of 
the type: 
(DHS)** + Zn* = (DHS Zn)*, 


with a constant of 43,000 at 25°; this result is, how- 
ever, subject to a demonstration of reversibility of the 
reaction. 

The only obvious common features of ACTH, sal- 
mine, and dihydrostreptomycin are (1) they are all 
cations under the conditions of study, and (2) they 
contain guanidine residues, present in the first two as 
arginine and in the third as streptidine. On the other 
hand, arginine alone gives no evidence of zine bind- 
ing; hence, if guanidine residues are indeed involved, 
some large common structural feature must be exert- 
ing influence. Further speculations do not appear 
justified at this time. 

The binding of zine by salmine has interesting elec- 
trophoretic consequences. The cathodic mobility of sal- 
mine (7.5 mg/ml in 0.1 M acetate buffer, pH 4.64) 
was observed to be 29 x 10-5 em? see~! v™; addition of 
zine at a concentration of 3.3x10° M lowered the 
mobility to 15 x 10-5 em? Since the binding 
of zine in these circumstances is favored by low pH, 
it is necessarily accompanied by an increase in net 
positive charge of the complexing ion; a lowering of 
cathodic mobility thus suggests a clumping of ions into 
large aggregates, at least in the case of salmine. The 
multiplicity of components in the relatively crude 
ACTH preparations at hand rendered electrophoretic 
data difficult to interpret, but a general qualitative 
lowering of cathodic mobilities was likewise observed 
in the presence of zinc ion. 

It is of interest that, while this publication was in 
process, Holtermann and Heier (6) have reported the 
presence of abnormal amounts of zinc in crude whale 
corticotropin, and have suggested that the metal may 
be an inherent and significant constituent. However, in 
view of the observed binding of zine ion by substances 
displaying no adrenocorticotropic activity (salmine 
and dihydrostreptomycin), there is not necessarily 
any direct connection between the two properties of 
ACTH. This gives further force to the warning 
against attempting any application of a given cali- 
bration curve to preparations of history different from 
those from which the curve was constructed. 

Inherent in the application of the Klotz equation 
to the binding of zinc by ACTH is the assumption 
that the equilibrium concentration of free zine ion is 
being measured; in reality, this may not be entirely 
the case, since a negative shift of half-wave potential 
is observed. Thus the wave may be in part due to the 


reduction of the ACTH-zine complex; this is of little 
concern from the practical standpoint, however, pro- 
vided that measurements are restricted in binding 
levels of less than 50%. 
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“Mixed” Skeletal Muscle Fibers? 


Rudolf Altschul 


Department of Anatomy, 
University of Saskatchewan, Canada 


In the posterior part of the lingual septum of rab- 
bits, muscle fibers are found which are “mixed” in the 
sense that they show portions of nonmuscular mate- 
rial. These parts stain pink with hematoxylin-eosin, 
red with van Gieson’s method, and take the aniline 
blue in Masson’s trichrome stain. From these reactions 
it may be concluded that they are composed of col- 
lagen or reticulin, or some closely related substance. 
Morphologically, they appear finely reticular or, more 
often, fibrous, not unlike ordinary collagenous fibers. 
They may occupy only one part of the muscle fiber 
(Fig. 1) or mingle with the myofibrillae to a lesser 
or greater extent. This pattern can best be studied in 
cross sections. In longitudinal sections, the mixed fibers 
appear to have a core of sarcoplasm surrounded by a 
coat of collagenlike material of varying thickness. 
Such pictures are difficult to interpret, however. 

When sections of skeletal muscle are stained by 
the MeManus periodic acid-Schiff method (1) the sar- 
coplasm and myofibrillae show only faintly, if at all, 
but the sarcolemma stands out distinctly, just like 
basement (limiting) membranes of other structures. 
In “mixed” fibers of the lingual septum of the rabbit 
this method brings out the nonmuscular component 
very clearly, confirming the results obtained with 
other staining procedures. In cross sections, where 
the “collagenization” is slight, one can observe that it 
starts from the sarcolemma (Fig. 2), in that small 
septa or trabeculae penetrate into the muscle fiber 
proper. These partitions are either very fine, which 
may be a first stage, or coarse, until most of the fiber 
has been “collagenized” (Figs. 3, 4). The diameter of 
these “mixed” fibers is usually less than that of the 
ordinary muscle fibers in the tongue. 

Since the replacement of the sarcoplasm starts ap- 
parently from the sarcolemma, it may be worth while 
to consider what sarcolemma really is. According to 
some authorities, it is composed of collagenous or 


1 This is part of a project supported by the Medical Divi- 
sion, National Research Council of Canada. 
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Fic. 1. Masson's trichrome stain. Arrows indicate a muscle fiber, the dark part of which is “collagenized” (blue). x 1275. 
Figs. 2, 3, and 4. McManus’ periodic acid—Schiff stain. In Fig. 2 the arrows indicate invasion of a muscle fiber by col- 


lagenous partitions. In Fig. 3 the invasion is more marked, and in Fig. 4 (arrow) the muscle fiber is strongly collagenized. 


x 1500. 


reticular fibers embedded in an amorphous matrix. 
For other workers, it is composed of two layers, an 
outer reticular and an inner plasmatic; for still others, 
of three layers, an outer amorphous, a middle of col- 
lagenous fibers, and an innermost granular layer 
(Draper and Hodge [2]). Pease and Baker (3) be- 
lieve that sarcolemma is nothing but an amorphous 
cement layer, and Conte and Rieser (4) conclude that 
it is probably a lipoprotein and not collagen. 

In the case of the “mixed” fibers, it should also be 
determined whether these may not represent only the 
musculotendinous junction. The morphology of this 
area has aroused great interest. There are two main 
views, one that the myofibrillae extend into the con- 
nective tissue of the tendon, the other that no such 
continuity exists, but that the tendon inserts on the 
sarcolemma or on the endomysium. According to sev- 
eral workers, notably Goss (5), projections of the 
reticular sarcolemmal net frequently invaginate the 
end of the muscle fiber proper in the form of slender 
spikes, spiral threads, or narrow septa. It would not, 
therefore, be unreasonable to assume that my obser- 
vations of mixed fibers simply refer to musculotendin- 
ous junctions. Although at the present time such a 
possibility cannot be ruled out entirely, the following 
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observations do not support it: (a) Often the sarco- 
plasmatiec (interfibrillar) substance is almost com- 
pletely replaced by material which gives staining re- 
actions of collagen, but embedded in it are typical 
myofibrillae and muscle nuclei, the latter surrounded 
by some myogenous endoplasm. In many other fibers 
the collagenlike material occupies an entire sector of 
the fiber without mingling with, or projecting between, 
the myofibrillae. (b) Similar structures are not found 
elsewhere in the muscles of the tongue. (c) From 
longitudinal sections it appears that the collagenlike 
material is not restricted to those areas which could 
reasonably be regarded as muscular attachment but 
occurs throughout the whole or most of the fiber. 
Furthermore, (d) similar collagenization has been 
observed in degeneration atrophy of skeletal muscle 
of the limbs (6), where it constitutes a regressive 
phenomenon; and (e) the mixed fibers are frequently 
found far from any likely attachment, lying in adi- 
pose tissue, in which the septum is very rich. 

Still another factor seems worthy of consideration. 
In the tongue of many animal species there occurs a 
core of tissue, separated from the septum proper and 
called “lyssa,” because early anatomists erroneously 
believed it to have some connection with hydrophobia. 
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This structure consists of skeletal muscle and dense 
connective and adipose tissue. In some species, it also 
contains peculiar cells with chordoid as well as chon- 
droid features. The lyssa varies greatly in its eomposi- 
tion, depending on the animal species (7). In the rab- 
bit, I was unable to separate such a formation from 
the ordinary connective tissue septum, but it 1s quite 
possible that the mixed fibers represent traces of this 
structure. 

A search for these peculiar fibers was made also in 
tongues of other species. In calves, hogs, dogs, and 
rats the search was not successful. This does not of 
course exclude the possibility that the fibers may have 
been present in small numbers and escaped observa- 
tion, or that they occur only occasionally. Tongues of 
mice and of golden hamsters showed mixed fibers, but 
in smaller numbers and less distinctly than in rabbits. 

It appears likely, therefore, that the mixed fibers do 
not represent merely a musculotendinous junction, but 
rather an irregularity in morphogenesis. On the other 
hand, it may be that the projections of connective tis- 
sue into the end of the muscle fiber proper, occurring 
at musculotendinous junctions elsewhere, should also 
be considered irregularities. This is supported by the 
morphogenesis as described by Long (8) and is in ac- 
cordance with the recognized fact that structural ir- 
regularities tend to occur where different tissues meet. 
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Histological Changes in the Tissues of the 
Hibernating Marmot Following Whole 
Body Irradiation 


Kirkland C. Brace 


National Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, U. S. Public Health Service, 
Bethesda, Maryland 


The delay in the lethal processes following x-irradia- 
tion of the hibernating marmot has been described in 
another paper from this laboratory (1). Cytological 
studies of the blood of irradiated hibernating marmots 
failed to reveal any significant changes until after the 
termination of hibernation (2). The present study was 
undertaken to investigate the histological changes in 
the tissues of the irradiated hibernating marmot. 

The induction and maintenance of hibernation, as 
well as the method of irradiation, have already been 
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described. The only change in the procedure is an 
increase in the dose from 650 r to 750 r. This exceeds 
a previously reported lethal dose by about 100 r (1). 

Seventeen animals were placed in a cold room at 
4.5° C. Eight marmots were irradiated after they had 
been in hibernation for about 1 week, and the others 
were left unmolested. Two irradiated and 2 nonirradi- 
ated marmots were sacrificed after the fourth and 
after the eighth week of hibernation. The remaining 
animals were returned to room temperature to termi- 
nate hibernation after the eighth week. These marmots 
were sacrificed 2, 5, and 7 days after the end of hiber- 
nation. In addition, 4 nonirradiated nonhibernators 
and 3 irradiated nonhibernators were sacrificed at 
intervals during the experiment. The marmots were 
given a lethal dose of pentobarbital and autopsied 
immediately after the cessation of respiration. The 
lungs, liver, heart, spleen, adrenals, gonads, thymus, 
and sternal and rib marrows were removed, and the 
tissues were fixed, imbedded, stained with hematoxylin- 
eosin, and examined microscopically. 

Table 1 summarizes briefly the changes observed in 
the thymus, testes, spleen, and marrow. Except for the 
ovaries, the other tissues did not show changes of 
significance. 

The spleens of the irradiated and nonirradiated 
hibernators are similar except for the presence of 
seattered eosinophils in the peripheral areas of the 
Malphigian bodies of the nonirradiated spleen. These 
eosinophils disappear rapidly as the nonirradiated 
spleen returns to the nonhibernating status after the 
end of hibernation. 

The bone marrows of the irradiated and nonirradi- 
ated hibernators are similar except for the presence 
of a high percentage of eosinophils in the nonirradi- 
ated marrow. This eosinophilia disappears as the mar- 
row returns to the nonhibernating condition. 

The thymus glands of the irradiated and nonirradi- 
ated hibernator are similar during hibernation. The 
nonirradiated thymus resumes the nonhibernating con- 
dition rapidly after the end of hibernation, whereas 
the irradiated thymus remains unchanged. 

The testes of the nonirradiated hibernator are sim- 
ilar to those of the nonhibernator, whereas those of 
the irradiated hibernator show loss of spermatogonia 
and spermatocytes. The ovarian changes are omitted 
from the table because of an insufficient number of 
specimens. In general, the changes parallel those of 
the testes, with loss of the ovogonia and ovocytes. 

The retardation in the development of radiation 
damage in the hibernating marmot resembles that ob- 
served in poikilothermic animals at low temperatures, 
but it is not comparable. Benedict and Lee (3) found 
that a rectal temperature of less than 3° C is fatal 
to the marmot, but that poikilotherms frequently sur- 
vive near zero temperatures. They also determined 
that the heat production of the hibernating marmot 
is more than twice that of a large poikilotherm at the 
same temperature. 

The seasonal variation in the marmot testes has 
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TABLE 1 
HISTOLOGICAL CHANGES IN HIBERNATING AND IRRADIATED MARMOTS 
Spleen Testes Thymus Marrow 
Nonirradiated 
4 weeks of hiber- No lymphopoiesis ; No change from No active lymphoid No erythropoiesis; 
nation few lympho- nonhibernator tissue no megakaryo- 


eytes; eosino- 
phils present 
8 weeks of hiber- No lymphopoiesis ; 
nation few lympho- 
cytes; eosino- 
phils present 


2 days out of Beginning lympho- 


No change from 
nonhibernator tissue 


No change from 


cytes; many 
eosinophils 
erythropoiesis ; 
no megakaryo- 
cytes; few 
eosinophils 
Beginning erythro- 


No active lymphoid 


Seattered areas of 


hibernation poiesis; rare nonhibernator lymphoid tissue poiesis; few 
eosinophils ; megakaryocytes ; 
many lympho- many young neu- 
cytes trophils 
5 and 7 days out Similar to nonhi- No change from Similar to nonhi- Similar to nonhi- 
of hibernation bernator nonhibernator bernator bernator 


Irradiated 
4 weeks of hiber- No lymphopoiesis ; 
nation few lymphocytes 
gonia 


8 weeks of hiber- No lymphopoiesis ; 
nation few lymphocytes 
gonia 


2 days out of hi- No lymphopoiesis ; 


No spermatocytes ; 
no spermato- tissue 


No spermatocytes ; 
no spermato- tissue 


spermatucytes ; 


No active lymphoid No erythropoiesis ; 
no megakaryo- 
cytes; few mye- 
loeytes 

No erythropoiesis; 
no megakaryo- 
cytes; few mye- 
locytes 

Severe radiation 


No active lymphoid 


No active lymphoid 


bernation no lymphocytes no spermato- tissue damage; nearly 
gonia aplastic 

5 and 7 days out No lymphocytes; No spermatocytes ; No active lymphoid Aplastic 

of hibernation no lymphopoiesis no spermato- tissue 
gonia 


been described in detail by Rasmussen (4). Our ob- 
servations confirm his findings concerning the sus- 
tained spermatogenic activity during hibernation and 
the interstitial cell hyperplasia preceding the rutting 
period. Our hibernating animals were irradiated dur- 
ing midwinter while the interstitial cells were at a 
minimum. When the animals were sacrificed in the 
spring, the testes showed interstitial hyperplasia but 
complete absence of spermatogonia, spermatocytes, 
and spermatozoa. The radioresistance of the inter- 
stitial cells of the testes has been reported by many 
investigators (5), but the failure of the radiation to 
affect the rapidly dividing interstitial cells is unusual. 

Eosinophils in the spleen and marrow, spermato- 
genesis, ovogenesis, and interstitial cell hyperplasia 
constitute the only evidence of cell division observed 
during hibernation. With the exception of the inter- 


stitial cells of the testes, the time course of radiation 
damage in these tissues was similar to that observed 
in the nonhibernator. 

These observations are consistent with the hypothe- 
sis that the delay in the appearance of radiation 
change is closely related to the rate of cell division, 
and that interference with cell division is an impor- 
tant factor in the lethal process. 
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Comments and Communications 


Cloudiness in Relation to Choice 
of Astronomical Sites 


Tue remark of Seymour L. Hess (Science, 115, 
655 [1952]) that “there are good physical reasons for 
believing that the spatial distribution of daytime 
cloudiness may be quite different from that of noc- 
turnal cloudiness” is confirmed by the observations of 
daytime and nighttime cloudiness made at the Royal 
Greenwich Observatory at its new site at Herstmon- 
ceux and its old site at Greenwich. 

At both sites observations are being made of the 
total amount of sunshine during the day and of clear 
sky at night. The night records are made with a small 
camera pointed to the pole, and the amount of clear 
sky is determined from measurements of the lengths 
of the circular trails of Polaris and of 6 Ursae Majoris. 

The sunshine recorded at Herstmonceux is in excess 
of that recorded at Greenwich by about 40 per cent, 
whereas the night sky records give an excess at 
Herstmonceux over Greenwich of about 6 per cent. 
The difference is attributable to the tendency for 
cumulus clouds to form inland; at Herstmonceux, 
which is near the coast, the amount of cumulus cloud 
is noticeably less than further inland. 

The night sky records can give some useful informa- 
tion about the quality of the sky by comparison of the 
trails of cireumpolar stars of different magnitudes. At 
Herstmonceux the ratio of the total monthly amount 
of “clear” sky as indicated by the trails of 6 Urse 
Minoris and of Polaris has ranged between 0.84 and 
0.95. 

A night sky recorder is an easy instrument to con- 
struct. A simple lens, costing a few cents, is adequate, 
and the records are made as a quarter plate. High 
cirrus clouds are readily shown up by their effect on 
the trails of faint stars, those of the bright stars being 
unaffected. 

H. Spencer JONES 
Royal Greenwich Observatory 
Herstmonceuz Castle, Hailsham 
Sussex, England 


On the “Contractility” of Bacterial Flagellae 


Astpury (1) has shown that the x-ray diffraction 
pattern of bacterial flagellae is similar to that of 
myosin. Recently de Robertis (2) reported that the 
addition of ATP to isolated flagellae of Bacillus brevis 
causes a contraction of these particles as viewed in the 
electron microscope. These studies suggested that bac- 
terial flagellae might be similar to myosin in their be- 
havior toward ATP, and it therefore seemed desirable 
to check the point by methods that have been applied 
to myosin in our laboratory. 

Four harvests of Proteus vulgaris x-19 were treated 
by the method of Weibull (3) to obtain pure suspen- 
sions of flagellae. Seven attempts to detect ATP-ase 


572 


activity were made using (total) nitrogen concentra- 
tions of the order of .01% and ATP concentrations 
of 5.8 x 10-* M. Of these only one showed any ATP-ase 
activity, and this activity was 1/25 that found in 
myosin (4). The presence of flagellae was checked in 
the electron microscope. In five light-seattering experi- 
ments, ATP addition failed to cause any turbidity 
change, implying that ATP addition caused no change 
in state of aggregation or in shape. By contrast, 
myosin under these conditions showed very drastic 
changes (5). The dephosphorylation and light-scatter- 
ing were done with and without the addition of Ca** 
(.001 M) and Mg** (.01 M). 
We are at present unable to explain the contradic- 
tion between our results and those of de Robertis. 
We are greatly indebted to L. Barnes for supplying 
a pure culture of P. vulgaris and to E. Kafig for the 
electron microscope observations. 
Grant H. Bartow' 
Jacos J. 
Division of Physical Biochemistry 
Naval Medical Research Institute 
Bethesda, Maryland 
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A Tissue-to-Metal Adhesive Useful 
in Geiger Counting* 

In somE biological isotopic tracer work, we en- 
countered the problem of keeping thin blood and tis- 
sue samples from flaking after being weighed and 
dried on counting planchettes, from shifting into 
positions of poor counting geometry with slight jar- 
ring, or from being blown away by the whistling of 
exuberant passers-by. The fragility of the samples 
made even temporary storage before counting a haz- 
ard. In attempting to rectify this situation, we ex- 
plored a variety of possible adhesives, including albu- 
men in water and glycerin, Canada balsam, gum 
acacia, gum tragacanth, fish glue, casein glue, Duco 
cement, and lecithin, and we wish to report what 
seems to us to be an ideal solution. 

The qualifications of lecithin as a plastic substance, 
as a good emulsifying agent, and as a binder, used 
commercially in confections, seemed to offer great 
promise. The promise has been fulfilled, for it has 
been found that a saturated alcoholic solution of eom- 

1 Work done in connection with AEC Contract (30-1) 1093 


and partially supported by funds from an anonymous donor, 
administered by James C. White. 
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mercial lecithin, painted thinly on the bottom of a 
planchette, is an admirable tissue adhesive. It has 
the advantages of (1) rapid arrival at a constant 
weight, (2) excellent adhesive properties, (3) resist- 
ance to heat treatment, (4) low surface tension, which 
promotes spreading of fluid samples into thin layers, 
and (5) permanence for storage. 

The method we have used is to swab a thin layer 
on as many planchettes as are needed, allowing them 
to dry to equilibrium with room air. In our air-con- 
ditioned laboratory, it has been found that the mois- 
ture content is so stable that planchettes can be pre- 
weighed and stored, with errors of only a few tenths 
of a mg in subsequent use. We then weigh the wet 
tissue on the planchette and dry thoroughly on a 
slow hot plate. In this process, the tissue and lecithin 
form a tenacious bond that prevents the tissue from 
curling or flaking and keeps it so adherent to the 
metal that even accidental dropping to the floor sel- 
dom disrupts it. The lecithin film promotes the 
spreading of drops of blood or of standard solution, 
thus assuring better and more consistent geometry 
in the counting chamber. Lecithin remains plastie and 
sticky even after heating, and long half-life isotopes 


can be stored safely and counted several days later. 
We have not made quantitative measurements of 
the effects of the lecithin film on back-scattered 
B-activity from the metal planchette, but it is as- 
sumed that, since the film is quite thin and its density 
low, this effect will not be important, especially if the 
standard isotope solutions and tissues are handled 
similarly. Furthermore, the more consistent geometry 
of tissues bonded to their planchette by lecithin 
should give a more uniform back-seattering from 
sample to sample, thus offsetting the slight losses. 
Among the other adhesives, it was found that albu- 
men promotes spreading but readily flakes on dry- 
ing; acacia, although adhering well to tissue, forms 
a very poor bond to the metal; hydrophobic adhe- 
sives, on the other hand, such as Canada balsam, 
acetate cements, and fish glue, although bonding well 
to the metal, do not stick to tissue. 
Hersert B, LOcKSLEY 
Henry PowsNerR 
H. Sweer 
Department of Surgery, Harvard Medical School, 
and Neurosurgical Service, Massachusetts 
General Hospital, Boston 


Book Reviews 


The Nature and Properties of Soils: A College Text 
of Edaphbology (Lyon, Buckman, and Brady). 5th 
ed. revised by Harry O. Buckman and Nyle C. 
Brady. New York: Maemillan, 1952. 591 pp. $5.75. 
This is an extensive revision of the earlier text of 

the same title. In the revision the authors have not 
only brought the material up to date to conform to 
the rapid progress made in the field of soil science in 
recent years, but they have also extensively revised 
and rewritten large sections of the book. 

The text closely follows the excellent sequence found 
in previous editions. The initial chapters are devoted 
to a general diseussion of soils, designed not only to 
provide the student with a degree of orientation in 
the field of soil science and an appreciation of the 
importance of soil, but also to acquaint him with some 
of the problems. The authors begin the detailed treatise 
with a diseussion of the physical and chemical make-up 
of soils and soil materials. Succeeding sections of the 
book treat, respectively: soil life and its influence on 
soil properties, soil water and its control or manage- 
ment, soil air, the genesis of soils and the principles 
and schemes of soil classification, and organic soils. 
The concluding chapters cover plant nutrients and 
their availability in soil, the use of manure and green 
manure, and the principles of practical management 
of field soils. In general the book gives a good, bal- 
anced discussion of soils, their formation, and use. 

The book is intended for beginning students in soil 
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science, but the authors have presumed a general 
knowledge of elementary chemistry and physics on the 
part of the reader, courses commonly taken during the 
freshman year in college. The text, therefore, is best 
adapted for general courses in soil science taken dur- 
ing the sophomore or junior year. 

Numerous subheads and a generous supply of fig- 
ures make the text easy to follow and enhance the 
presentation of the technical material. The book is a 
good text for beginning students in soils, as well as 
a valuable source of general up-to-date information 
for all who are interested in soil science. 

W. V. BartHoLomMew 
Department of Agronomy, Iowa State College 


Molybdenum Compounds: Their Chemistry and 
Technology. D. H. Killeffer and Arthur Linz; 
with a chapter on “The Structural Chemistry of 
Molybdenum” by Linus Pauling. New York—Lon- 
don: Interscience, 1952. 407 pp. $10.50. 
Molybdenum has found its chief technical use in 

nonferrous alloys and more importantly in alloy steels. 

The current interest in the use of the unalloyed metal 

as a material of construction, when the problems of 

high temperature become critical, promises further 
metallurgical importance. However, the chemistry of 
molybdenum has received, by comparison, little atten- 
tion either in inorganic texts or in the chemical litera- 
ture. As the authors also say, the comprehensive trea- 
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tises of inorganic chemistry “report everything about 
the chemistry of the element—true and false, probable 
and fantastic.” 

These considerations have prompted the authors, 
who represent a company that is a leader in the tech- 
nology of the element, and who, therefore, can write 
authoritatively, to prepare a text that can be of great 
value to those dealing with the metal or with the com- 
plexity of its reactions. 

The properties of molybdenum are presented in a 
critical manner; the fundamental chemistry is dis- 
cussed in chapters on the oxides, halides, sulfides, and 
in chapters on complex ions. Uses of compounds are 
described, as is the role of molybdenum in life proc- 
esses. The chapter on “Analytical Procedure” includes 
those used by the Climax Molybendum Company; as 
such, they are to be considered as authoritative. The 
importance of molybdenum catalysts is emphasized by 
the listing and abstracting of 1755 patents and 535 
journal references. 

All the chapters are well documented with literature 
references, a valuable part of the book. The text is 
free from typographical errors, and the book is well 
bound and printed. 

Molybdenum Compounds should be found in the 
library of all inorganie chemists and of others whose 
interests deal with this element in its many forms and 
uses. 


L. F. YNTeMA 
Fansteel Metallurgical Corporation 


North Chicago, Illinois 
The Primeval Atom: An Essay on Cosmogony. 


Georges Lemaitre; trans. by Betty H. and Serge A. 
Korff. New York: Van Nostrand, 1950. 186 pp. 
$3.00. 

For some twenty years past Canon Lemaitre has 
been working toward an extremely bold and most 
exciting theory of cosmogony. This theory has as its 
cornerstone the hypothesis that the present physical 
universe had its origin in a single massive super- 
radioactive atom, whose decay products after many 
generations are to be identified with the material par- 
ticles and radiation constituting the universe. The 
spatiotemporal structure of the universe is then the 
expression of the external relations of this horde of 
product particles, governed by the field equations of 
the general theory of relativity as developed in the 
theory of the expanding universe. At each stage in 
the evolution, the material particles are accordingly 
subject to an attractive foree and to a repulsive force, 
the former (gravitation) more effective at shorter dis- 
tances, and the latter (due to the “cosmological con- 
stant”) more effective at greater distances. The inter- 
play of these two forces brings about the aggregation 
of matter into stars, of stars into well-defined galaxies, 
and of galaxies into more loosely organized nebular 
clusters. Meanwhile, the more vagrant high energy 
particles and radiation resulting from the decay are 
coursing through the finite closed universe as ultra- 
penetrating cosmic rays. 
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Such is the grand scheme of Lemaitre’s cosmogony; 
rather than a finished theory, it is an outline of prob- 
lems to be attacked, enlivened by most exciting sug- 
gestions as to how the answers may be expected to 
fall out. This is the fare which is offered the intel- 
lectually mature English reader in the present little 
volume of five of Lemaitre’s papers and addresses. 
These essays, tied together by an introduction written 
by the author, represent a spread in time from 1929 
to 1945; although some repetition is thus inevitable, 
the spread enables the reader to partake vicariously in 
the evolution of the theory. The more technical aspects 
of the subject are for the most part only alluded te in 
passing, but the technical expert will find the mathe- 
matical backbone of the hypothesis, the theory of the 
expanding universe, most elegantly presented in an 
appendix. The more philosophical implications of the 
effort are touched upon in a preface by Ferdinand 
Gonseth, and its relation to astronomical fact in a 
brief foreword to the English edition by Henry Norris 
Russell. The translators, recognizing that “translation 
involves a compromise between transliteration of the 
author’s words and conveyance of the author’s mean- 
ing” have consciously leaned heavily toward the for- 
mer, with the result that in some eases the author’s 
meaning has been somewhat obscured by a too literal 
translation. 

Let no one be misled by the author’s distinguished 
position in the Church to expect to find therein the 
raison d’étre for his cosmogony. Its formulation is a 
truly scientific venture, which is to stand or to fall 
on its ability to measure up to the facts in aceordance 
with accepted scientific methodology. The general 
reader will find intellectual stimulation in this splendid 
account of the hypothesis of the primeval atom, and 
the technically expert among them may well be incited 
to accept the challenge to test the hypothesis where it 
impinges upon his own field. 

H. P. Ropertson 
Norman Bridge Laboratory of Physics 
California Institute of Technology 


Scientific Book Register 


The Prenatal Origin of Behavior. Porter Lectures, Series 
18. Davenport Hooker. Lawrence: Univ. Kansas Press, 
1952. 143 pp. Illus. $2.50. 

Handbook of Aerial Mapping and Photogrammetry. Lyle 
G. Trorey. New York: Cambridge Univ. Press, 1952. 
180 pp. Illus. $6.00. 

Structural Aspects of Cell Physiology. Symposia of the 
Society for Experimental Biology, No. VI. New York: 
Academie Press, 1952. 357 pp. and plates. $7.50. 

A Field Guide to Shells of the Pacific Coast and Hawaii. 
The Peterson Field Guide Series. Perey A. Morris. Bos- 
ton: Houghton Mifflin, 1952. 220 pp. and plates. $3.75. 

Storage Tubes and Their Basic Principles. M. Knoll and 
and B. Kazan. New York: Wiley; London: Chapman 
& Hall, 1952. 143 pp. Illus. $3.00. 

An Introduction to Medical Science: An Elementary 
Text on Pathology. 4th ed. William Boyd. Phila- 
delphia: Lea & Febiger, 1952. 304 pp. Illus. $4.50. 
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Association Affairs 


Revision of the AAAS Constitution 
and Bylaws 


Howard A. Meyerhoff, Administrative Secretary 


In THE October 10, 1952, issue of Scrence (pp. 
403-407), a proposed draft of a revised constitution 
and bylaws was published. It was indicated that sev- 
eral of the articles and sections of both documents 
were receiving further consideration, and that final 
drafts would be published, as prescribed by the Con- 
stitution of 1946, at least one month prior to the 
annual meeting of the Association at St. Louis. 

The Constitution of 1946 makes the following pro- 
vision for amendment in Article XI, Section 2: 


To become effective, any proposed amendment to this 
Constitution shall be approved by the Executive Com- 
mittee, published in the official journal of the Association 
at least one month prior to an annual meeting of the 
Association, and ratified either (a) by a nine-tenths vote 
of the Council members present in a Council session of 
that meeting or (b) by a two-thirds vote of the Council 
members present in each of two Council sessions held at 
consecutive annual meetings of the Association. Ratified 
amendments shall be published promptly in the official 
journal of the Association and shall become effective one 
month after ratification. 


In accordance with this provision, the Committee on 
the Revision of the Constitution and Bylaws will 
present to the Council for consideration and action 
the following revised, or amended, constitution, with 
which the correlative bylaws are also printed. The By- 
laws and Rules of Procedure provide, in Article XI, 
for amendment by majority vote of the Council. 


Constitution—Article I 


Section 1. The American Association for the Advance- 
ment of Science was incorporated by an act of the Gen- 
eral Court of the Commonwealth of Massachusetts in 1874. 
The Association is a nonprofit scientific and educational 
body. 

Section 2. The objects of the American Association for 
the Advancement of Science are to further the work of 
scientists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion of 
human welfare, and to increase public understanding and 
appreciation of the importance and promise of the meth- 
ods of science in human progress. 

Bylaws—Article I 

Section 1. The objects of the Association shall be ac- 
complished by conducting meetings and conferences of 
those interested in various branches of science and edu- 
eation, producing and distributing publications, admin- 
istering gifts and bequests as prescribed by the donors 
thereof, supporting research, making awards to recognize 
accomplishments in science, cooperating with other organ- 
izations in the advancement of science, and engaging in 
such other activities as shall have been authorized by the 
Board of Directors. 
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Constitution—Article II 


Section 1. The membership of the Association shall con- 
sist of Members, Fellows, and Associates. Individuals in 
any of these three groups may become life members, 
emeritus members, and sustaining members in accordance 
with the provisions of Section 5 of this Article and with 
such relevant rules as the Board of Directors shall have 
prescribed. 

Section 2. Members. Any person, institution, or organi- 
zation may be admitted to the grade of Member. Each 
Member shall have such rights and privileges and shall 
pay such annual dues and fees as the Council shall have 
prescribed. 

Section 3. Fellows. Any person who shall have made a 
meritorious contribution to science may become a Fellow 
of the Association under such procedures as the Board of 
Directors shall have prescribed. 

Section 4. Associates. Any person who shall have a 
record of leadership in any field related to science and 
who wishes to cooperate in the advancement of science 
may become an Associate of the Association under such 
procedures as the Board of Directors shall have pre- 
scribed. 

Section 5. (a) Life Members. Any person making the 
Association a life-membership contribution of such amount 
as the Board of Directors shall have prescribed may be 
admitted to life membership. Each Life Member shall be 
exempt from the payment of annual dues and shall have 
all the privileges of an annual member throughout life. 

(b) Emeritus Members. Any individual annual member 
may be admitted to emeritus membership under such con- 
ditions as the Board of Directors shall have prescribed. 
Each Emeritus Member shall be exempt from the pay- 
ment of annual dues and shall have all the privileges of 
an annual member throughout life. 

(c) Sustaining Members. Any person making to the 
Trust Funds of the Association a sustaining membership 
contribution of such amount as the Board of Directors 
shall have prescribed shall be the founder of a Sustaining 
Membership, which shall bear his name and shall be main- 
tained in perpetuity as a trust. Each incumbent of a sus- 
taining membership shall have all the privileges of a life 
member. The first incumbent of a sustaining membership 
may be either the founder himself or another person 
named by him, as he may choose. On the death or resig- 
nation of an incumbent, the Board of Directors shall name 
another person to hold the membership throughout life. 


Bylaws—Article II 


Section 1. Members who have paid dues for fifty years 
may be excused from further payments and still retain 
all the privileges of membership. 

Section 2. Members may be elected by the Board of 
Directors to be Fellows of the Association and Fellows 
so elected shall remain Fellows only so long as they retain 
membership. If a Fellow discontinues his membership and 
subsequently rejoins the Association, he shall automati- 
cally again become a Fellow from the time of rejoining, 
without another election. Members are eligible to nomi- 
nation for fellowship if they have contributed to the ad- 
vancement of science either by the publication of original 
research or in other significant manner. Nominations for 
election to fellowship may be made by any three Fellows 
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or by the administrative secretary or by the section com- 
mittee in whose field the nominee’s scientific work mainly 
lies. 

Section 3. A Member may be dropped from membership 
for conduct which in any way tends to injure the Asso- 
ciation or to affect adversely its reputation or which is 
contrary to, or destructive of, its objects. Charges of in- 
jurious conduct shall not be entertained against a Mem- 
ber unless the precise nature of the charges be submitted 
in writing to the president of the Association by not 
fewer than two Members. Upon receipt of such charges, 
the president shall refer them to the Executive Committee, 
which shall have the power to determine whether the 
charges shall be dropped, whether the accused shall be 
given an opportunity to resign, or whether the charges 
shall be referred to the Board of Directors for review and 
for final disposition. Whenever charges are referred to the 
Board of Directors, no person shall be dropped from mem- 
bership except after opportunity to be heard and then 
only by a three-fourths vote of those members of the 
Board of Directors present and voting at a regular or 
special meeting. 


Constitution—A/rticle III 


Section 1. The officers of the Association shall be (a) 
general officers elected from among the Fellows by ballot 
of the Council, and (b) administrative officers elected by 
the Board of Directors as prescribed in Section 3 of this 
Article. 

Section 2. General Officers. The general officers of the 
Association shall be a president-elect, a president, a re- 
tiring president, and a vice president for each section. 
The term of office of the president-elect and of the vice 
presidents shall begin on the January 15 following their 
election. At the close of the one-year term of the presi- 
dent-elect he shall become president, and at the close of 
the one-year term of the president he shall become retiring 
president. In the event of a vacancy in the office of the 
president, the president-elect shall become president. In 
the event of a vacancy in the office of president-elect, the 
Board of Directors shall make a pro tempore appointment 
to hold until the vacancy shall have been filled by ballot 
of the Council. In the event of a vacancy in the office of 
vice president the Board of Directors shall fill the vacancy 
by appointment. 

Section 3. Administrative Officers. The administrative 
officers shall be an administrative secretary, one or more 
associate or assistant secretaries, a treasurer, ond, in ad- 
dition, a secretary for each section. The administrative 
secretary, the associate or assistant secretaries, and the 
treasurer shall be elected by the Board of Directors. The 
secretaries of the sections shall be nominated from among 
the Fellows by the respective section committees and 
elected by the Board of Directors. The terms of office of 
each administrative officer shall be determined by the 
Board of Directors. The Board of Directors shall fill 
vacancies in the administrative offices. 

Section 4. The duties of the officers shall be customary 
to those of the office and as further defined in the bylaws. 


Bylaws—A rticle III 


Section 1. The administrative secretary shall serve as 
secretary to the Council and to the Board of Directors; 
he shall be in charge of the Association’s offices and shall 
manage the affairs of the Association in accordance with 
procedures determined by the Board of Directors. He 
shall be an ex officio member of all standing committees. 
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Section 2. The treasurer shall perform the usual duties 
and those assigned in the bylaws. 

Section 3. Reports of the administrative secretary and 
the treasurer shall be made in the manner prescribed by 
the Board of Directors. 


Constitution—Ariicle IV 


Section 1. The Council shall perform duties prescribed 
in the constitution and shall act as an advisory body in 
matters pertaining to the general policies of the Asso- 
ciation. 

Section 2. The Council shall consist of (a) the presi- 
dent-elect, the president, the retiring president, the vice 
presidents, the secretaries of the sections, the administra- 
tive secretary, the treasurer, and the eight (8) elected 
members of the Board of Directors; (b) one Fellow 
elected by each regional division of the Association; and 
(c) the representatives of affiliated organizations as 
provided in Article VIII of this constitution. Each 
Council member shall serve until his successor shall have 
taken office. The president shall be chairman of the 
Council; if the president shall be unable to serve as 
chairman at any session, the Council members in attend- 
ance shall elect a chairman for that session. Twenty (20) 
members of the Council shall constitute a quorum for the 
transaction of business. 

Section 3. The Council shall meet during the annual 
meeting of the Association and at other times on the call 
of the president or upon the written request of twenty 
(20) members of the Council. 


Bylaws—A rticle IV 
None. 


Constitution—Article V 

Section 1. The Board of Directors is the legal repre- 
sentative of the Association and as such shall have, 
hold, and administer all the property, funds, and affairs 
of the Association. 

Section 2. The Board of Directors shall consist of 
eleven (11) members, the president-elect, the president, 
the retiring president, and eight (8) Fellows elected by 
the Council, two each year, for a term of four years. At 
any election of members of the Board of Directors not 
more than one Fellow serving his fourth consecutive year 
as an elected member may be re-elected. In the event of 
a vacancy in the office of an elected member of the Board 
of Directors, his successor for the remainder of the year 
shall be elected from among the Fellows by the Board of 
Directors and, for the remainder of the unexpired term, 
his suecessor shall be elected by the Council at the next 
annual election. Five (5) members of the Board of Di- 
rectors shall constitute a quorum for the transaction of 
business. The retiring president of the Association shall 
be chairman of the Board of Directors. If he shall be 
unable to serve at any session of the Board, the Board 
members in attendance shall elect a chairman for that 
session. The administrative secretary and treasurer shall 
be ex officio members of the Board of Directors without 
vote. 

Section 3. The Board of Directors shall hold four (4) 
meetings a year, one of which will be at the annual meet- 
ing. The Board of Directors shall also meet at the call 
of the chairman. 

Section 4. The Board of Direetors shall appoint such 
committees as may be necessary to aid in the management 
of the Association. The duties of standing committees 
shall be stated in the bylaws. 
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Section 5. The term of office of each of the eight (8) 
regularly elected members of the Board of Directors shall 
begin on January 15 following his election, and each shall 
serve until his successor shall have taken office. 


Bylaws—A rticle V 


Section 1. The committees shall be standing as pro- 
vided in the bylaws or special as the Board of Directors 
approves. 

Section 2. During the interim between meetings of the 
Board of Directors, an Executive Committee consisting 
of the retiring president, the president, the president- 
elect, and such other directors or administrative officers 
as the Board of Directors may designate shall act on 
behalf of the Board of Directors. All actions taken by 
the Executive Committee shall be submitted for review 
and action at the next following meeting of the Board 

Directors. 

Section 3. The Investment and Finance Committee shall 
advise the Board of Directors regarding purchases and 
sales of securities for the Association, shall make recom- 
mendations to the Board of Directors on financial ques- 
tions, and shall have the authority to buy or sell securities 
under such limitations as the Board of Directors may 
set. The Investment and Finance Committee shall consist 
of the treasurer, the administrative secretary, and five 
(5) members appointed by the Board of Directors. Each 
appointed member shall serve a term of five (5) years, 
the term of one member expiring on January 14 of each 
year. Each shall serve until his successor shall have taken 
office. 

Section 4. The Committee on Affiliation and Association 
shall review applications for affiliation or association 
with the Association and make recommendations thereon 
to the Board of Directors. The committee shall consist 
of five (5) members appointed by the Board of Directors. 
Each member shall serve a term of five (5) years, the 
term of one member to expire on January 14 of each 
year. Each shall serve until his successor shall have taken 
office. 

Section 5. The Publications Committee shall give con- 
tinuing scrutiny to the publications of the Association 
and the policies pertaining thereto and shall make recom- 
mendations thereon to the Board of Directors. The com- 
mittee shall consist of five (5) men appointed by the 
Beard of Directors. Each member shall serve a term of 
five (5) years, the term of one member to expire on 
January 14 of each year. Each shall serve until his suc- 
cessor shall have taken office. 


Constitution—Article VI 


Section 1. The Association shall be organized in sec- 
tions in accordance with the fields of interest of its mem- 
bers, as determined by the Council. Each member of the 
Association may designate the section in which he wishes 
to be enrolled and may designate an additional section in 
which he is interested. 

Section 2. The vice president for a section shall be ex 
officio chairman of that section. 

Section 3. The affairs of each section shall be managed 
by a section committee consisting of (a) the chairman 
and secretary of the section; (b) other members of the 
Council whose professional interests are in the field 
covered by the section or who represent societies affiliated 
with the section; and (c) four (4) Fellows, one elected 
each year by the section committee for a term of four 
(4) years. No person shall serve concurrently in more 
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than one section committee. If an elected member of a 
section committee shall have resigned or died, his suc- 
cessor for the remainder of the unexpired term shall be 
elected from among the Fellows by the Board of Diree- 
tors from nominations made by the section committee. 
One third of the members of the section committee shall 
constitute a quorum for the transaction of business. 

Section 4. The section committee of each section shall 
promote the work of the Association in its own field and 
may organize subcommittees for that purpose. It shall 
arrange such section programs as it shall deem desirable 
for meetings of the Association, either separately or in 
cooperation with other sections of the Association or with 
independent societies. With the approval of the Board of 
Directors a section committee may arrange section meet- 
ings to be held at places and times other than those of 
Association meetings. 


Bylaws—Article VI 


Section 1. Council representatives of affiliated organi- 
zations which are not specifically related to an established 
section of the Association may be assigned to section 
committees in accordance with their requests. 


Constitution—Article VII 


Section 1. Regional divisions and local branches of the 
Association may be authorized by vote of the Council, 
for the purpose of promoting the work of the Association 
in their respective territories. 

Section 2. Each regional division or local branch shall 
elect its officers for such terms as it shall prescribe and 
shall hold its meetings and conduct its affairs as it shall 
deem desirable, subject to the relevant provisions of this 
constitution and of the bylaws of the Association, and to 
such special provisions as the Board of Directors of the 
Association shall have established. 


Bylaws—Article VII 


Section 1. Regional divisions authorized by the Council 
have full control of their meetings, of their affiliations 
with other scientific organizations, and of all activities 
to promote the advancement of science in their territory. 

Section 2. The Pacifie Division (organized in 1915) in- 
cludes members of the Association resident in British 
Columbia, Washington, Oregon, California, Idaho, Ne- 
vada, Utah, and the Hawaiian Islands. 

Section 3. The Southwestern Division (organized in 
1920) includes members of the Association resident in 
Arizona, New Mexico, Colorado, Sonora, Chihuahua, and 
Texas west of the 100th meridian. 

Section 4. The Alaska Division (organized in 1951) 
includes members of the Association resident in Alaska. 

Section 5. Each division shall receive for its expenses 
an annual allowance not to exceed one dollar for each 
of its members in good standing and shall make an an- 
nual report to the Board of Directors covering its 
financial situation and other activities. 


Constitution—Article VIII 


Section 1. To facilitate cooperation between the Asso- 
ciation and other organizations, and among the latter, 
the Council may, on recommendation of the Board of 
Directors, elect an organization to be an official affiliate. 

Section 2. Each organization thus designated an affili- 
ate shall be entitled to name one Fellow of the Asso- 
ciation to represent it in the Council; if it has more than 
100 members who are Fellows of the Association, it shall 
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be entitled to name an additional Fellow to represent it 
on the Council. 

Section 3. On recommendation of the Board of Diree- 
tors, the Council may elect an organization to be an 
official associate. Associated organizations shall have the 
same rights and privileges as affiliated organizations ex- 
cept for representation on the Council. 


Bylaws—Article VIII 


Section 1. The names of affiliated and associated or- 
ganizations shall be published from time to time as 
directed by the Board of Directors. 

Section 2. Affiliated academies of science shall receive 
for research an annual allowance of fifty cents for each 
of their members who is also a member in good standing 
of the Association. The minimum annual allowance shall 
be fifty dollars. If any academy fails to utilize the re- 
search funds made available to it in any one year, these 
funds shall revert to the Association’s treasury on Decem- 
ber 31 of the second calendar year following the year in 
which the allowance was computed. 


Constitution—A/ticle [1X 


Section 1. The Association shall hold an annual meeting 
each year at such time and place as the Board of Directors 
shall have determined. Other meetings of the Association 
or of its sections may be authorized by the Board of Di- 
rectors. 


Bylaws—Article 1X 


Section 1. The programs and arrangements for the As- 
sociation meetings shall be under the general direction of 
the Board of Directors. 


Constitution—Article X 


Section 1. The publications of the Association shall be 
issued in such manner as the Board of Directors may 
direct. 


Bylaws—A rticle X 


Section 1. The publications of the Association shall be 
(a) Scrence, (b) THe Screntiric MONTHLY, (c) Pro- 
ceedings, and (d) such other special publications as the 
Board of Directors may direct. 

Section 2. The Association shall not be responsible for 
statements or opinions advanced in papers or in discus- 
sions at meetings of the Association or its sections, divi- 
sions, or branches, or printed in its publications. 

Section 3. The Association reserves the right to copy- 
right, at the discretion of the Board of Directors, any of 
its papers, discussions, reports, or publications. 


Constitution—Article XI 


Section 1. Funds of the Association shall be classified 
as Current Funds, Investment Funds, and Trust Funds. 

(a) Current Funds shall include all dues of annual 
members, all receipts from publications, and all other 
funds received in the continuing operations of the Asso- 
ciation. 

(b) Investment Funds shall include all gifts and be- 
quests received without special restriction concerning the 
use to be made of principal and income, and such other 
funds as may be designated by the Board of Directors as 
investment funds. 

(ec) Trust Funds shall consist of all life-membership 
contributions, all sustaining-membership contributions, all 
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funds appropriated by the Board of Directors for estab- 
lishing special life memberships, all gifts and bequests 
accepted with specific restrictions prohibiting their allot- 
ment to either Current Funds or Investment Funds, and 
such other funds as may be designated by the Board of 
Directors as Trust Funds. 

Section 2. Tie deposit, investment, and disbursement 
of all funds shall be subject to the direction of the 
Board of Directors. 


Bylaws—Article XI 


Section 1. All funds shall be paid into the business 
office of the administrative secretary, where they shall 
be entered in the books of the Association, and deposited 
in a bank designated by the Board of Directors. The 
treasurer shall be the custodian of all Investment Funds, 
Trust Funds, and such other funds as may be placed in 
his charge by the Board of Directors. The administrative 
secretary shall be the custodian of the current funds. 

Section 2. All bills against members and others shall 
be made and collected by the business office of the ad- 
ministrative secretary. 

Section 3. All expenditures shall be made in accordance 
with the budget of appropriations as adopted by the 
Board of Directors. 

Section 4. All payments shall be made by the business 
office upon competent certification as to their correctness 
and proper authorization. 

Section 5. Checks against the accounts of the Associa- 
tion will bear two signatures, from a list of individuals 
determined by the Board of Directors. 

Section 6. The securities of the Association may be 
bought, sold, or exchanged only upon the written order of 
two of the following: the chairman of the Investment and 
Finance Committee, the vice-chairman of the Investment 
and Finance Committee, the treasurer, and the administra- 
tive secretary. 

Section 7. The business office of the administrative 
secretary shall keep proper accounts of all financial trans- 
actions of the Association. 

Section 8. The accounts of the Association shall be 
audited and approved annually by a certified publie ac- 
countant selected by the Board of Directors. 

Section 9. The administrative secretary shall have the 
authority to enter into contracts for the Association, but 
contract authorizations must be within the budget authori- 
zations made by the Board of Directors. 

Section 10. The activities of the Gordon Research Con- 
ference shall be administered according to procedures 
established by the Board of Directors. 


Constitution—Article XII 


Section 1. Amendments to this constitution shall be 
approved by the Board of Directors after publication in 
substance in SCIENCE and THE SCIENTIFIC MONTHLY at 
least one month prior to an annual meeting of the Asso- 
ciation and ratified by a two-thirds vote of the Council 
members present in a Council session of that meeting. 
Ratified amendments shall be effeetive upon adoption and 
shall be published promptly in ScreENcE and THe Scren- 
TIFIC MONTHLY. 


Bylaws—Article XII 


The bylaws may be amended by majority vote of the 
Board of Directors, provided notification of the proposed 
amendment has been mailed to each member of the Board 
at least twenty (20) days prior to the meeting. 
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Got yours? 


Just issued is a new edition of the Eastman But everything you've previously found 
Organic Chemicals catalog, an essential tool _— valuable in the Eastman catalog is still there. 
for all concerned with chemistry. The molecular weights, the structural formu- 
There are many changes. las, the melting or boiling ranges. The lists 
New chemicals. 256 of them new to this f Special reagents, “spot test” reagents, pH 
edition. More than 3500 listings in all. indicators, liquids for refractive index deter- 


mination, amino acids, sugars, alkaloids, vi- 
tamins. And a chart of infrared “windows” 
and ultraviolet cutoffs for our new spectro- 
photometric solvents. 

You ought to let us know if by now you 
haven't at your disposal a copy of List No. 38. 
Distillation Products Industries, Eastman Or- 

New sizes. For faster service, we’re now ganic Chemicals Department, Rochester 3, 
stocking just two package sizesforeachitem. N.Y. (Division of Eastman Kodak Company). 


New names. A great many revisions to 
conform to Chemical Abstracts nomenclature, 
now accorded wide acceptance by the world’s 
chemists. To help over the transition, we 
have included with the catalog an 8-page 
summary of how we use this naming system. 


Eastman Organic Chemicals 


for science and industry 


we 


Also...vitamins A and E in bulk... distilled monoglycerides ... high vacuum equipme: 
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AMINO ACIDS 


hydroxyglutamic acid 
hydroxy-L-proline 
D isoleucine 
DL-isoleucine 
L-isoleucine 
DL-lanthionine 
D leucine 
DL-leucine 
L-leucine 
DL leucyl-glycine 
L lecucyl-glycine 
DL leucyl-glycyl-glycine 
L leucyl-glycyl-glycine 
D leucyl-L-tyrosine 
L leucyl-L-tyrosine 
DL-lysine Hydrochloride 
L-lysine Hydrochloride 
D-methionine 
DL-methionine 
L-methionine 
DL-norleucine 
DL-norvaline 
DL-ornithine Hydrochloride 
L ornithine dihydrochloride 
D-phenylalanine 
DL-phenylalanine 
L-phenylalanine 
L-proline 
sarcosine 
D-serine 
DL-serine 
L-serine 
Sodium glutamate 
taurine 
DL-threonine 
L-threonine 
DL-thyroxine 
D-tryptophane 
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DL-tryptophane 
L-tryptophane 
DL-tyrosine 
L-tyrosine 
DL-valine 
L-valine 
See Science Nov. 14 issue 
for additional listings 


h 
A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 
60 LABORATORY PARK * CHAGRIN FALLS, OHIO 


Biological | Stains. | 


Will serve you well—as they have served thousands of 
biologists throughout the world for over thirty years. The 
importance of these items to human welfare far transcends 
their monetary value and 7 Coleman & Bell Company 


appreciates this r by pr biological stains 
that are always dependable. All ‘of the stains in common 
use have been tested by the Biological Stain Commission. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Catalog Upon Request. THE COLEMAN & BELL Co., Inc. 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 


BACTO 
CONCENTRATION DISKS 


Bacto-Concentration Disks are for deter- 
mination of penicillin level in milk, 
serum, urine and other body fluids. 


The concentration disks contain meas- 
ured amounts of penicillin. 


The following standardized materials are 
recommended for this procedure: 
Bacto-Pencillin Disks 
Bacto-Penase Disks 


Bacto-Subtilis Spore Suspension 
Bacto-Whey Agar 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Complete details of this procedure 
available upon request. 
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Introduction to the FOUNDATIONS of MATHEMATICS 


By RAYMOND L. WILDER, Research Professor of Mathematics, University of Michigan. 
This new book treats mathematics not as a discipline to be accepted without question of 
source and validity; rather it inquires critically into the nature of this subject and the foun- 
dations upon which it is built. Professor Wilder provides information regarding fundamentals 
and methods indispensable for an understanding of modern mathematics. The axiomatic method, 
theory of sets, number systems, and basic algebraic notions are scrutinized. The book also 
examines these important topics: the source and evolution of mathematical concepts and mathe- 
matical existence; the nature and importance of the contradictions and paradoxes, and methods 
of avoiding them; the origin and growth of various present day foundations theories—theories 
such as those based on the Zermelo axioms, the methods of symbolic logic, Intuitionism, etc.; 
and the position of mathematics as a branch of human knowledge. 1952. 305 pages. $5.75. 


APPLIED INORGANIC ANALYSIS 
With Special Reference to the Analysis of Metals, Minerals, and Rocks. Second Edition. By the 
late W. F. HILLEBRAND, the late G. E. F. LUNDELL, H. A. BRIGHT, and J. I. HOFF- 
MAN, all with the National Bureau of Standards. This second edition retains the aim of its 
well-known predecessor: to describe methods of separation and determination that have proved 
of value. Much new material has been added, and many chapters significantly revised. Ready 
in January. Approx. 997 pages. Prob. $15.50. 


INSECT PHYSIOLOGY 


Edited by KENNETH D. ROEDER, Tufts College. This is the first American book pre- 
senting most of the known physiological characteristics and potentials of insects. Thoroughly 
accurate and up-to-date, the book contains much entirely new information in addition to sys- 
tematizing, classifying, and criticizing most of the past work. Ready in January. Approx. 
950 pages. Prob. $15.00. 


The MOLECULAR ARCHITECTURE of PLANT CELL WALLS 


By R. D. PRESTON, University of Leeds, England. The first few chapters present a 
résumé of the more important physical and chemical approaches to cellulose structure, with 
an explanation of the anatomy and development of the tissues under discussion. The meat of 
this book concerns the detailed architecture of cell walls in a wide variety of plants. 1952. 
211 pages. Prob. $6.75. 


ORGANIC SYNTHESES 


Editor-in-Chief, RICHARD T. ARNOLD. This latest volume includes 42 new syntheses. 
1952. 119 pages. $3.50. 


THERMIONIC VACUUM TUBES and THEIR APPLICATIONS 


Second edition, completely revised and rewritten by W. H. ALDOUS, the G. E. C. Re- 
search Laboratory, Wembly, England; and EDWARD APPLETON, Edinburgh University. 
One of the Methuen Monographs in Physical Subjects. In preparation. 


HIGH SPEED PHOTOGRAPHY: 
Its Principles and Applications 


By GEORGE A. JONES, M.A., A.R.LC., F.R.P.S. Ready in December. 301 pages. Prob. 
$6.50. 


Order your on-approval copies today. 
JOHN WILEY & SONS, Inc., 440 Fourth Avenue, New York 16, N. Y. 
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Meetings & Conferences 
BA Fine chemicals Nov. 21-24. International Congress on Hydatid Disease. 
Santiago, Chile. 
‘for indust e Nov. 24-25. Conference on Electronic Instrumentation 
* and Nucleonies in Medicine (Annual). American Insti- 
a 2 : tute of Electrical Engineers. Hotel New Yorker, New 
and research 
te Nov. 25. American Standards Association (Annual). Wal- 
a dorf-Astoria Hotel, New York. 
Nov. 28-29. American Mathematical Society (Southeast- 
Purines and Pyrimidines ern). University of North Carolina, Raleigh. 
“a top quality | * Phosphorylated Adenosine Compounds | Nov. 28-29. American Mathematical Society (Western). 
dusts Purdue University, Lafayette, Ind. 
wt — Nov. 28-29. American Physical Society. Washington Uni- 
at low cost * Nucleosides and Nucleotides versity, St. Louis. 
specify i Aci F Nov. 29. American Mathematical Society (Far Western). 
Schwarz University of Southern California, Los Angeles. 
for * Sugar Phosphates Nov. 29-30. Tennessee Academy of Science. University of 
Glutathione Chattanooga. 
“ ote hey 2 Nov. 30-Dec. 5. American Society of Mechanical Engi- 
biochemical * Naphthoresorcinol neers. Hotel Statler, New York. 
requirements * Sugars Dee. 1-6. National Exposition of Power and Mechanical 
. . Engineering. Grand Central Palace, New York. 
* Tripheny! Tetrazolium Chloride Dec. 3-4. Animal Care Panel (Annual). University of 
Write for ~ Optically Standardized Amino Acids Illinois, Chicago. 


Dec. 4. Society of Cosmetic Chemists (Annual). Biltmore 
Hotel, New York. 

Dee. 6-9. American Academy of Optometry (Annual). 

BOOTH 56, A.A.A.S., ST. LOUIS Hotel Sencea, Rochester, N. Y. 


SCHWARZ LABORATORIES, INC. Dec. 7-10. American Institute of Chemical Engineers 
230 Washington Street, Mount Vernon, N. Y. (Annual). Hotel Cleveland and Carter Hotel, Cleveland. 
Dee. 12-13. Association for Research in Nervous and 

Mental Disease (Annual). Hotel Roosevelt, New York. 
Dee. 13-16. American Institute of Chemical Engineers 


GLASS ABSORPTION (Annual). St. Louis. 
Dee. 26-30. American Physical Society. Naval Ordnance 
made Test Station, Inyokern, and California Institute of 
CELLS by KLETT Technology, Pasadena, Calif. 


Dee. 26-31. AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScIENcE (Annual). Hotel Jefferson, St. Louis. 

Dee. 27-28. American Chemical Society. Division of In- 
dustrial and Engineering Chemistry (Annual Chemical 
Engineering Symposium). Evanston, IIl. 

Dee. 27-29. American Mathematical Society (Annual). 
Washington University, St. Louis. 

Dee. 28. International Union Against Cancer and Inter- 
national Cancer Research Commission. Bombay. 

Dee, 28-29. Committee for the Scientific Study of Reli- 
gion. New York. 

Dee. 30. Mathematical Association of America, Inc. Wash- 
ington University, St. Louis. 

Jan. 9-10. American Group Psychotherapy Association 
(Annual). Henry Hudson Hotel, New York. 

Jan. 12-16. Society of Automotive Engineers (Annual). 
Sheraton-Cadillae Hotel, Detroit. 

Jan. 13-16. Highway Research Board (Annual). National 
Academy of Sciences—National Research Council, 
Washington, D. C. 


our price list — ° Radioactive Chemicals 


Makers of Complete Electrophoresus Apparatus Jan, 14-16. Conference on High-Frequency Measurements, 
; SCIENTIFIC APPARATUS sponsored by American Institute of Electrical Engi- 
ic t neers, Institute of Radio Engineers, and the National 
Bio-Colorimeters Bureau of Standards. NBS, Washington, D. C. 
ards—Klett Reagents. Jan. 19-23, American Institute of Electrical Engineers 
Kl M ° (Winter General). Hotel Statler, New York. 
ett anufacturing Co. Jan. 20-31. Inter-American Congress of Philosophy. 
179 East 87 Street, New York, New York Havana. 
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Methods of designing of experiments... 


. . is the primary contribution of statistical methods to chemical 
experimentation. Chemists have developed a facility for extracting 
the information from their experimental data (by awkward meth- 
ods sometimes) but have not, in general, gained an appreciation of 
the need for experimental designs giving efficient estimates of effects 
and valid estimates of experimental errors. 


This manual has been prepared as an adequate description of 
how the present knowledge on design of experiments can be applied 
in chemical investigation. It contains a collection of methods most 
commonly employed by the author in connection with his work in 
one of the largest industrial research organizations. The book is 
built on case histories. A knowledge of the mathematics of prob- 
ability is not a requisite, but the author conveys a fundamental 
understanding of the philosophical logic and practical limitations 
of statistical technique. 
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a valuable tool 
in 


cancer detection 


The value of the Papanicolaou technique 
lies not only in early diagnosis of cervical and uterine cancer, but as a 
criterion against which newer experimental methods may be tested. 
Mellors, Keane and Papanicolaou, selecting their material according to 
Papanicolaou's staining method and morphological analysis found a 
significant increase in the nucleic acid content of squamous cancer cell 
nuclei over normal nuclei. 
Mellors, R. C.; Keane, J. F., Jr., and Papanicolaou, G. N.: Nucleic Acid Content of the Squamous Cancer Cell, Science 
116:265 (Sept. 12) 1952. 
Ortho's Papanicolaou staining preparations give the sharp nuclear and 
cytoplasmic definition required for accurate cytologic diagnosis. 
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SPECTROPHOTOMETER 


Imagine it! Here is a way of following rapid color changes 
and transient phenomena. Here is a way of monitoring 
flowing processes. Here is a useful tool for rapid comparisons 
of transparent or opaque materials; gaseous, liquid or solid. 

The AO SPECTROPHOTOMETER traces 60 separate 


curves per second on the face of a cathode ray tube fusing 


>. 


them into a “moving picture” of color changes over the entire 


visible spectrum from 400 to 700 millimicron wavelength. 


A roomy sample chamber accommodates transparent 


samples up to 100mm thick. A reflection attachment will 
produce data from opaque surfaces as small as 1 inch square. 
Permanent records can be made with any of the standard 
>” oscilloscope cameras. 
Be sure to see the new AO Rapid Scanning 
Spectrophotometer demonstrated at your earliest 


convenience. For illustrated literature 
write Dept. L3. 
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